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FRANCISCO WASTEWATER PROGRAM
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Regional Water Quality
Control Board BAYSIDE WET WEATHER FACILITIES
1111 Jackson Street REVISED OVERFLOW FREQUENCY
Oakland CA 94607

Ladies and Gentlemen

.1 Last November the City and County of San Francisco requested
and the Regional Water Quality Control Board granted
revised overflow frequency level of four per year for the
Northshore Area of the City Subsequent to receiving State
Water Resources Control Board approval the two tunnel
contracts ininediately affected under Ft Mason and North
Point St were advertised and bids are due In May and June
1979 This completes the Northshore transport system

In January 1979 the Regional Board granted the Citys
petition for revised overflow frequency level for the
Westside Zone to allow an average of eight wet weather
combined sewage overflows per year Based on this approval
the City filed permit application for its scaleddown
Westside projects with the California Coastal Commission and
expects decision early in June

The purpose of this letter is to petition the Regional Board
to establish the level of overflow frequency for the balance
of the City namely the remainder of the North Point Zone
and all of the Southeast Zone known as the Bayside Facilities
see Plate attached Currently four overflows per year
are permitted for the outfalls in Channel Basin and two
outfalls at Islais Creek The Regional Board has not established

frequency level for the three remaining outfalls in Islais
Creek the three in India Basin and the four outfalls south
of Hunters Point

Field studies were undertaken to learn more about the effects
of overflows on Bay waters and costbenefit analyses to
establish the appropriate level of control for the Bayside
Facilities have been completed by the City in accordance with
Regional Board mandates and EPA funding guidelines
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Analysis of additional data collected for the Northshore Area
leads us to conclude that the amended overflow frequency of
four per year established at the November 1978 RWQCB hearing
is reasonable and we are not exercising the privilege granted
us bi the Regional Board to petition for further relaxation
in this area

The City is petitioning the Regional Board to allow an
average of eight wetweather combined sewage overflows per
year for the entire Bayside Facilities based on the analyses
of costs and benefits to be derived and the results of the
field studies An acceptable alternative would be approvalof an average of one overflow per year south of Hunters
Point where there is recreational shelifishing now and
potential for connercia1 shelifishing and an average of ten
overflows per year in the maritime area north of Hunters
Point

The City is also petitioning the Regional Board to grant
exceptions to NPDES requirements based on rconunendations of
the Basin Plan for an initial dilution ratio of 101 and

for removal of outfall locations from deadend sloughs and
channels Costs of implementation are tremendous and
benefits marginal in both cases

We are pleased to report that consultant for the Bayside
Facilities Plan has been selected and will beqin work in
July decision on the RWQCB permits is required in order
that the consultant may proceed with planning of the remaining
facilities

Because .of large increases in the sewer service charge the
of San Francisco are demanding that water quality be

improved at substantially lower cost than is required to
meet present permits The 1977 amendment to the Federal
Clean Water Act parallels citizen concern on this point and
underscores the need to consider cost effectiveness of
wastewater plans

Detailed information relevant to decision on these matters
is included in the Revised Overflow Control Study Bayside

Wet Weather Facilities submitted herewith For your
convenience the following is brief summary of the findings
of this study
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Affected Area

Plate attached depicts the subject area of this

report the Bayside Southeast Zone and the remainder of
the North Point Zone

Percentage Wastewater Teated

Plate sulTinarizes for the Bayside the volume of
wastewater generated and percentage treated at various
overflow levels You will note that for eight overflows
99.6% of the sanitary sewage and 90% of urban runoff
would be treated For the and 1.0 overflows alternative
the percentages would change only slightly

Cost/Benefit Analysis

Plate depicts graphically the associated capital costs
for various annual overflows and annual volumes These
clearly demonstrate knee of the curve effect at the
eight overflow level

Assuming present requirement of four overflows for the
entire Bayside Plate shows saving of $76 million in

capital costs equivalent to $6 million annual costs
could be realized with only slight reduction in
benefits if eight overflows are permitted

Comparison of 8/8 and 1/10 Overflow Alternatives

The 8/8 overflow alternative costs slightly less would
produce slightly less emissions and would be simpler to

operate compared with the 1/10 alternative The latter
one overflow south of Hunters Point 10 overflows
north of Hunters Point would increase capital costs by
$5 million over the preferred 8/8 alternative annual
costs would increase by about $400000 higher degree
of protection would be afforded recreational shellfishers
but the additional cost to achieve this would be an
estimated $3000 per day per shelifisherman Moreover
the impact on commercial sheilfishing may be nil because
overflows are only part of the problem There would
continue to be contamination from largely uncontrollable
sources of urban runoff and major delta outflow Finally
while the Candlestick Point State Recreational Area is
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planned for development over the next twenty years no
costbenefit estimates are possible because the extent
of winter watercontact recreation cannot be estimated

Basin Plan Reconvnendations for 101 Dilution Ratio

The Basin Plan reconinends that all discharges to the Bay
achieve an instantaneous 101 dilution i.e mixture
of 10 parts receiving water to one part effluent
immediately outside the discharge pipe This dilution
level normally is achieved some distance away from the
outfall structure and would require the outfalls to be

greatly extended and also submerged to avoid conflict
with maritime activity The costs and problems of

implementing this reconEnendation are very great China
Basin for example would require construction of the
worlds largest sewage outfall in terms of hydraulic
capacity and the cost would be at least $40 million in

current dollars Even so complete elimination of

discharges with less than 101 dilutions would not be

assured On smaller scale the same problem would
exist at the other outfalls In addition submerging

effluent field may have greater impact on organisms
which live on the bottom such as crabs and shrimp
Finally the likely outcome of this effort would be to

disperse the effluent to the South Bay already the most
sensitive area of San Francisco Bay in terms of water
quality

Basin Plan Recommendations Regarding Removal of Discharges
from Deadend Sloughs and Channels

There would be little relation between the cost of

altering the location of outfalls in these areas and

improved water quality because the major sources of

contamination are other uncontrollable points If

.l
required and an agreement can be reached with the

California State Park and Recreational Department for an

acceptable location for the Yosemite outfall at

nominal cost its relocation could be accomplished

Essentially if the Basin Plan recommendations above
were adopted there would be no reduction in the total

amount of pollutants discharged In fact large amounts
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of money would be spent in maritime area where the

water will always be of marginal quality merely to move
pollutants about

Mitigation Measures

Aesthetic pollution of the Bayside would be reduced at

least 84% with the reduction from 46 to overflows per

year In addition the City will install baffling
devices in the overflow structures to further reduce
floatable emissions and to mitigate their adverse

impacts on recreational use of Bay waters

Finally an expanded program of posting shellfish beds
during periods of unacceptable water quality has been
initiated The City will also work with the California

Department of Parks and Recreation to develop mutually
acceptable beach posting program for the Candlestick

State Recreational Area

Thank you for your consideration and favorable action on the

City petition

Very truly yours

Albert erini
Director of Special Projects

cc A.O Friedland
Lou Vagadori
Louise Stoll
Tom Landers
Harold Coffee
Dave Jones
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BAYS IDE WET WEATHER FACILITIES

REVISED OVERFLOW CONTROL STUDY

SECTION

PURPOSE AND ORGANIZATION OF STUDY

The purposes of this study are to Respond to the Basin Plan

recommendations and NPDES requirements for revised benefit-cost

analysis including the investigation of measures such as outfall

extensions screening arid disinfection to reduce the adverse impacts

of overflows Respond to citizens concerns about the high cost

of the wet-weather overflow control facilities relative to the benefits

derived Respond to Environmental Protection Agency EPA policy

and funding guidelines requiring cost-benefit eraluations of various

levels of combined sewer overflow CSO control

The City-wide over.f low control study is divided into three reports

in order to avoid excessive delays in the scheduled advertising dates

for Westside and Northshore projects and because of the need for

additional field studies to address the potential far localized

problems in pH and dissolved oxygen levels in three confined bodies

of water south of the Bay Bridge

1-1
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The Abstract Report for the Northshore Outfalls Consolidation was

submitted to the Regional Water Quality Control Board RWQCB in

November 1978 At their November hearing the RWQCB acted favorably on

the Citys request for relaxation from the specified one overflow

per year requirement to frequency of four overflows per year with

the understanding that the City could at future date petition for

further relaxation to eight overflows per year This would be

contingent on the City providing additional data demonstrating that

the adverse effects of eight overflows were not substantially worse

than the effects of the four overflows as described in the Citys

November report

Analysis of additional data collected for the Northshore Area leads

us to conclude that the amended overflow frequency of four per year

is reasonable and we are not requesting reconsideration of that

action

The City submitted the Dverf low Control Study Abstract Report for the

Westside of the City in December 1978 and the Citys request for

relaxation to eight overflows per year for this zone was granted at

the January RWQCB hearing

This report will examine the costs and benefits of various levels of

overflow control i.e number of permitted overflows for the Bayside

Facilities south of Market Street Southeast Zone see Figure I-i

ji

Ii
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Basin Plan Recommendations NPDES Requirements For This Study

The 1975 Basin Plan discusses the .difficult problem of wet weather

control presented by the combined sewer system in San Francisco

acknowledges the fact that any solution would be inherently costly
and concludes with the recommendation that revised benefit-cost

analysis be performed by the City for each zone especially those

areas which incur high recreation usage

In March 1976 the RWQCB issued NPDES Permits CA 0038415 and CA 0038407

for the wet-weather diversion structures in the Richmond-Sunset

Westside and North Point sewerage zones respectively Both per
mits contain identical language requiring the City to undertake the

revised-benefit-cost analysis recommended in tjie Basin Plan and

both permits contain the clause that the Regional Board will

consider amendment of this Order to further reduce frequency of

discharge after review of the information requested in Provision

B-4 above Reference to B-4 above is to the revised benefit-cost

analysis However at meeting early in 1978 the RWQCB staff

indicated to City offocia.s that they would be amenable to recom

mending relaxation of the permitted overflow frequencies if

justified by the Citys benefit-cost analysis

Both permits mandate the Basin Plan recommendations against discharges

into dead-end sloughs or discharges with less than 101 initial

dilution and both permits also contain clause to the effect that

they will consider exceptions to these requirements

1-3



EPA Policy Funding Guidelines for Combined Sewer Overflows

SO Projects

The 1975 policy statement on implementing PL92-500 See Appendix

recognizes the following factors relating to combined sewer over-

flows

The lack of national information on the water quality effects
ii

of combined sewer overflows

The characteristically uneven pollutant load of overflows

during the course of rainfall event

The radical variations in stormwater flow and frequency of

occurrence in various basins and regions

The lack of generally recognized acceptable level of

treatment for overflows

Based on these findings EPA promulgated the following strategy foz

implementing Federal law

Combined sewer overflows are excluded from the definition

of publicly owned treatment works which must comply with

the Federal effluent standards of secondary treatment by

1977 Note 1977 Amndinents extended this deadline to

1983

El

El



Separate uniform effluent standards for combined overflows

will not be promulgated

Correction of overflow problems will be defined in terms

of meeting the applicablewater quality standards of 1977

Basin Plan receiving water standards and the fishable

swimmable standards of 1983 standards necessary to meet

the Federal law goal that all the nations surface waters

be of suitable quality to support aquatic life and water-

contact recreation by the year 1983

The concept of meeting water quality standards will be

further defined in guidance by EPA

Where overflow conditions have beer studied and overflow

correction needs are known treatment of overflows can be

givei comparable eligibility with treatment plant construc

tion in terms of access to Federal funding

States are at liberty to handle acute overflow problems on

case-by-case basis but will not be required to provide

correction of all problems by 1977

In December 1975 EPA issued Program Guidance Memorandum 61 sub

sequently reissued as PRM 75 34 containing their policy on funding

combined sewer overflow projects This Memorandum see Appendix

requires that planning for CSO projects consider The benefits to the

receiving waters of range of levels of pollution control during wet

weather conditions and further requires as condition for project

1-5
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approval that the final alternative selected satisfy the criterion

that The marginal costs are not substantial compared to the

marginal benefits

________
ii

Public Concerns

There is considerable public concern about the tremendous costs of

the facilities needed to achieve compliance with the present

discharge equirelnents The Citys l27 share of the construction

costs and the entirety of the operation and maintenance costs
ii

will be financed by the sewer service charge This charge now

averages $6 per month for typical single-family residence and

is expected to increase to $15 per month upon completion of the

Master Plan facilities assuming continuance of the same cost-

proration formula Costs for the wet-weathr facilities will

amount to 60% to 70% depending on overflow frequency of the

total equivalent annual costs of the Master Plan facilities

Ii

II

ii
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SECTION II

BACKGROUND

Most urban sewer systems built in the 19th century and the early

years of this century were combined systems i.e single network

of pipes for sanitary sewage and urban drainage NtionwUe

there are approximately 1300 communities with some or all of

their sewer system combined Most of these communities are

located in the northeast and upper mid-west portions of the

country Older far western cities with significant areas of

combined sewers include San Francisco Sacramento Seattle

Spokane Portland and Salem

Existing Conditions in San Francisco

Because of limited treatment capacity and lack of storage

inherent in the existing system overflows occur whenever rainfall

exceeds 0.02 per hour heavy drizzle These overflows occur

82 times year Citywide average The excess flow is discharged

through 39 shoreline overflow structures distributed around the

periphery of the City These structures range in size from 18

diameter pipes to quadruple 83 96 box çulverts The cotnposi

tion of these overflows can range from approximately .2 parts

sanitary flow to one part runoff to greater than 50 parts runoff

one part sanitary and the duration of overflows can range

from few minutes to few days California Administrative Code

standards for receiving water bacteriological quality are exceeded

approximately 170 days year Citywide average due to sewer

overflows

I-i
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Under the existing condition of 82 overflows per year Citywide

approximately 97.57 of the Citys sanitary flow and roughly 30% of the

urban runoff receives primary treatment and disinfection

Master Plan Recommendations

Studies for the control of wet-weather overflows were initiated in Ii

1967 In 1971 the City published the comprehensive Master Plan con

taming recommendations for the construction of series of upstream

retention basins transport-storage tunnels and single wet-weather

treatment plant all for the purpose of limiting wet-weather overflows

to frequency of eight per year Subsequent revision to the Master

Plan deleted majority of the upstream retention basins in favor of

shoreline outfall consolidation structures

Basin Plan Recommendation For Overflow Frequency

The Basin Plan recommended that wet-weather overflow limitations be

based on beneficial uses of the affected shoreline and specifically

recommended overflow frquencies of overflows per year to eight

overf lows per year The Basin Plan also recommended that wet-weather

overflows receive coarse sºreening to remove large visible floatable

material be discharged through outfalls designed to achieve 101

initial dilution be removed from dead-end slough and channels and be

discharged away from beaches and marinas However earlier in their

discussion of wet-weather overflow problems the authors stated that

The approach presented is conceptual and should not be interpreted

as rigid numerical objectives The specified control levels are based

ii
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on available information and should be evaluated by the Regional

Board and other agencies prior to edesignation of such levels

for each area emphasis ours

Present NPDES Overflow Frequency Requirements

In 1976 the RWQCB issued NPDES permits for the wet-weather diversion

structures Permit No CA 0038415 mandated the more stringent of the

two Basin Plan recommended frequencies for the Westside portion

namely one overflow per year This frequency was changed to eight per

year at the RWQCB hearing in January 1979

NPDES Permit No CA 0038407 incorporated in RWQCB Order 76-24 for the

North Point Sewerage Zone mandated one overflow per year for outfalls

through 17 and overflows per year for outfalls 18 through 28

RWQCB Order 78-102 dated November 21 1978 amended order 7624 to

change the overflow frequency for outfalls 9-17 from one to fur per

year

NEDES.Permit No CA 0038423 for the Southeast Zone established an

overflow frequency of per year for certain structures discharging

into Islais Creek No overflow frequencies are set for the balance of

this zone apparently due to uncertainties as to the nature and extent

of the shellfish beds located in this zone

The Bayside Facilities covered by this report include óutfalls 18-28

of the North Point permit and all outfalls covered under the Southeasl

permit These structures are tabulated in Table 11-1

11-3
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TABLE 11-1

BAYSIDE OVERFLOW OUTFALL STRUCTURES

OUTFALL SIZE PEAK FLOW

OUTFALL Width Height
During yr DISCHAPGE

number Name Or Diameter Storm -MGD LOCATION

North Poiflt Zone

18 Howard St 175 Pier 14

19 Brannan St 76x6 129 Pier 32

20 Townsend St 2x3 17 Pier 38

21 Berry St 13 Abandoned Pier 42

22 Third St 26x39 19 China Basin

23 Fourth St No 66 61 China Basin

24 Fifth St 9x7 273 China Basin

25 Sixth St No 149 China Basin

26 Seventh St 496x83 1750 China Basin

27 Sixth St So 36x53 40 China Basin

28 Fourth St So 26x39 13 China Basin

South East Zone

29 Mariposa St 193 Central Basin

30 Twentieth St Negi Central Basin

31 No Third St 3.5x5.25 84 Islais Creek

32 Mann St l9c8
710 Islais Creek

33 Selby St 10x7.5 1740 Islais Creek

34 Rankin St 52 Islais Creek

35 So Third St 4.5 65 Islais Creek

36 Mendell Ave Abandoned India Basin

37 Evans Ave 102 India Basin

38 Hudson St 2.5 55 India Basin

39 Griffith St 1.75 16 India Basin

40 Griffith St 5.5 150 South Basin

41 Yosemite Ave 9x7.25 590 South Basin

11.5 x6
42 Fitch St 6.75 102 South Basin

43 Sunnyvale Ave 6.5 334 Candlestick Cove

aNthr of barrels

These flows result for short period from peak rainfall intensity of 1.5 inches

per hour

CMillion Gallons per Day

II
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ECTION III

CITY-WIDE CONSIDERATIONS

The planning for control of combined sewer overflows is two-tiered

effort city-wide evaluation is required which is nearing corn

pletion to determine the most cost-effective wet-weather flow manage

ment options e.g single wet-weather plant versus several wet-weather

plants to achieve particular level of wet-weather control and to

evaluate the potential for any region-wi4e or long-term adverse

effect of the total wet-weather overflow discharges Once the City

wide level of effort and wet-weather flow management scheme is

established zone-by-zone cost-benefit analysis can be made to

maximize the benefits that would be derived from the overall expen

diture levels As part of the planning for the Southwest Treatment

Plant tasks were included to perform the City-wide element of the

required revised cost-benefit analysis The analysis confirms the

cost-effectiveness of the original Master Plan concept i.e single

wet-weather plant in the Southwest portion of the City and the

bulk of the Master Plan flow routing concepts Cost and mass

emission data developed during this analysis will serve as the

basis for the following discussion of the City-wide cost-benefit

considerations

City-wide Cost-Benefit Considerations

Traditionally cost-benefit analysis has consisted of plotting

cost-benefit curve with the expectation that pronounced knee of

111-1



ii
curve will develop to suggest the optimal level of effort This

approach is difficult to apply to the City-wide overflow

level for two reasons In this case as in most real-world

cases no pronounced knee of curve appears rather the curves

have gradual curvature through the range of frequencies under

consideration and In the cost-benefit analysis the benefits are

being measured indirectly in effect decreased emissions are

being measured not increases in the beneficial uses and productivity

of the receiving waters

City-wide wet-weather costs have been compared with the expected

benefits i.e reduction in pollutants discharged for City-wide
-I

overflow control frequencies of 16 and overflows per

year and are plotted on Figure 111-i These c.irves cnfirm the

classic law of diminishing returns concept that is more

stringent levels of overflow control require greater number of

dollars be expended to remove incrementally less pollutants

City-wide Mass Emissions in Overflows

Table 111-1 provides comparison of mass emissions from San

Franciscos overflows tototal mass emissions into the Bay and

Gulf of the Farollones Under the present conditions over

flows contribute less than 8%of the total pollutant emissions

ii

ii
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________SECTION IV

CHARACTERISTICS OF COMBINED SEWER OVERFLOWS

Data Sources

The first study of the properties of San Franciscots combined sewer

overflows was undertaken during the 1966-1967 hydrological year by

Engineering Science Inc ESI 1967 Continuous sampling of

the overflows at Selby Street 8-storms and at Laguna Street 2-

storms was done for total suspended solids TSS volatile suspended

solids VSS 5-day biological oxygen demand BOD5 chemical oxygen

demand COD Ammonia nitrogen grease particulate floatables set

tleable solids 30-minute test total and fecal coliforms No

sampling for heavy metals or chlorinated hydrocarbons was undertaken

during this early survey

Metcalf Eddy as part of their studies for the Southwest Treatment

Plant sampled the influents at all three treatment plants during

several storms in late 1977 and three storms during 1979 Grab and

composite samples were taken for TSS VSS BOD5 and selected heavy

metals

At the request of the EPA the City retained Brown Caidwell to collect

single grab samples at six overflow points during three stortns in

1979 Analysis was made for lead mercury cadmium chlorinated

hydrocarbons coliforms total and fecal and fish survivals 96 hour

static bioassay see Appendix
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In addition to the above special studiesthe City routinely monitors

wet-weather overflows and receiving waters for coliform toxicityand if

settleable solids mi/i/hour Subjective observations are

made for appearance color and turbidity sewage solids and area of

impacts Samples are collected typically during the first two hours

of an overflow However onlya few overflow points are visited in

each zone during storms and sampling is not done if the overflows

occur at night or on the weekend The most useful data from this

program is the receiving water coliform data and the overflow fish

bioassay data

Treatment plant influent data for suspended solids and BOD5 is avail

ble and has been analysed by Metcalf Eddy This data is based on

24-hour composite samples which in virtuallyall cases

include some periods of dry-weather flow only and are therefore of

limited use in evaluating wet-weather flow characteristics This data

does show generally lower wet-weather influent concentrations as the

rainy season progresses ii

Analysis of Data

All of the available data sources are limited with respect to the

parameters evaluated locations of sampling and extent of sampling

In addition concentration of some constituents can vary by almost two

orders of magnitude through the course of storm and storm average

values can vary depending on the size of the storm and time of the

IV-2



year The 1967 ESI data is heavily influenced by one very large storm

3.9 of rainfall occurring late in the season while the 1977

data are from relatively small early season storms The 1979 data is

from small to moderate size mid-season storms Flow data is incom

plete for some 1977 and 1979 samplingflow weighted averages

cannot be computed For these reasons the average values shown in the

Table IV-l are indicated as estimates These values are generally

in good agreement with Sacramento and Seattle data for combined sewer

overflows and urban runoff Table IV-3

notable exception is the high chromium level which we believe

is the result of industrial discharges in the Southeast zone

Chromium levels were observed to jump dramatically during the

sampling of storm occuring on Tuesday February 13 1979 Prior

to 800 a.m chromium levels were running between 115 and 215 ugh

samples The three samples taken after 800 a.m had chromium

levels of between 2750 and 4180 ug/l 7O7 of whIch was attributable

to the dissolved or colloidal phase Data from this storm has been

forwarded to the Citys Industrial Waste Division in order to

determine the sources and take corrective action

For comparison purposes the constituents of dry-weather flows have

been tabulated Appendix provides influent data gathered as part

of the 1973 CH2M-Hill pilot plant studies and includes data on such



it

ii
rarely monitored metals as thallium uranium and vanadium Table IV-2

is the effluent data for 1965 to 1978 compiled from periodic sampling

done as part of the Citys Self-MonitoringProgram

Toxicity of Overflows

The potential for acute toxicity to marine organisms is measured by

standard 96-hour static bioassays using the three-spine tickleback as

the test organisms As part of the Self-Monitoring Program 92

bioassays of overflows from the Northpoint and Southeast Districts

were run using the geometrically scaled dilutions contained in

Standard Methods In addition 15 bioassays were run in undiluted

overflow only as part of 1979 Supplementary Monitoring Program Table

IV-4 is tabulation of the mortalities at the ariou di1uions

Table IV-5 tabulates the percentage of testswth the indicated

survival rates in the undiluted overflow An examination of

those results indicate

The Mariposa and Evans-Hudson Sub-basins have the most toxic

overf lows These two small sub-basins combined contribute

of the Bayside wet-weather flows

The overall toxicity of Bayside overflows meets the RWQCB ti

median standard of 9O7 survival for shallow water dis-

charges but fail to.meet the 90 percentile standards for

either deep water or shallow water discharges These
ill

standards are for continuoils discharge of treated effluents

ii
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The toxicity of Bayside overflow compares favorably with

the toxicity of the dechlorinated chemically-assisted

primary effluents from the Citys two Bayside Treatment

Plants

Mortality at overflow concentrations of 327 or less

approximately 21 dilution is minimal

Overflows Volumes and Mass Emissions

Table IV-6 provides estimates of overflow volumes durations and mass

emissions for the existing condition of 46 overflows per year and

control levels of 16 and overflows per year Data is pto

vided for the average year as well as data for the wettest and the

dryest years within the past 70 years Mass emission estimates are

based on the conservative assumption that the.unitconcentratins of

overflows under controlled conditions will remain unchanged Table

IV-9 provides the distribution of flows amongst the various sub-

basins within Bayside

Quality of Future Overflows

The concentrations of those parameters that are primarily associated

with sanitary sewage will be reduced in controlled overflows due to

the fact the future overflows will contain lesser percentage of

sanitary sewage than existing overflows Of particular importance

is ammonia as this substance has been implicated as principal

cause of death in acute bioassay tests Basin Plan 1975 Ammonia

concentration in Bayside sanitary sewage can range from about 10 mg/i

to 40 n/1 with an average of about 14 in/gl CH2M-Hill 1973 while amonia con

centrations in urban runoff are typically mg/i or less Seattle

1979 Under existing conditions Bayside overflows have

an average of 23% sanitary sewage and can under worst case
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LI
conditions minimumrainfall needed to generate an overflow coupled

with the peak hours of sanitary flow consist of up to two-thirds

sanitary sewage at certain overflow points The peak ammonia con

centration of 23.8 mg/i obtained during the 1967 ESI study is con

sistent with this worst-case blend and is several times the 8.0 mg/i

value used in the Ocean Plan as an instantaneous receiving water

maximum Assuming the same worst case conditions the estimated

peak ammonia concentration under controlled conditions would be about

10 mg/l value that is slightly over the receiving water limit

The concentration of heavy metals in controlled overflows may be

somewhat less than existing concentrations Heavy metals concen

trations in CSOs are comparable to concentrations in urban runoff

Note Sacramento and Seattle- data in Table IV-3 PA-sonsored

studies of toxic materials in street surface contaminants EPA

1972 1973 reported that most of the heavy metals and some pest

icides in street surface contaminants are associated with par-

ticulate material of greater than 100 micron size see Table IV

and Figure iv-l survey of Bayside sewer deposits found that

the dominant portion of the existing deposits were in the 125 to

600 micron size range Table IV-8 Under existing conditions

much of the deposits are resuspended and swept out through the

overflow structure during the next major storm The proposed

transport/storage structures will be specifically designed to
II

maximize capture of settleable material and to convey this material

to the treatment plant during post-storm dewatering
iii
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In addition lead values in future overflows can be expected to

decline due to the ever decreasing percentage of vehicles on the road

that can legally burn leaded gasoline

Seasonal Distribution of Overflows

Rainfall in San Francisco is highly seasonal phenomena with the

bulk of the rainfall concentrated in the period between mid-November

and mid-March Expected monthly distribution of ovŁrf lows long

term averages for an overflow control level are as follows

Month Jan Feb Mar Jun Jul Oct Nov

Ave /yr 1.3 0.3 0.1 nil nil nil 0.11 0.4 0.9 1.7

of total 25 17 13 3.7 1.7 0.4 nil nil 1.1 5.6 12 21

Percent distribution by month of the year for other control levels is

comparable As noted in the above tables few overflows will occur

during months of peak recreational activities May through September

Ii

II
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CONSTITUENTS OF
BAYSIDE COMBINED SEWER

OVERFLOWS

Estimated
Parameter Unit Sources Minimum Maximum Average

TSS mg/i ESI CH2M 14 1436 250
ME

vSS mg/i -ESI ME i9 612 100

BOD mg/i ESI ME 21 450 120

P04 mg/i ESI 0.2 7.7 0.9

Ammonia-N mg/i ESI 23.8

Grease mg/i ESI 0.4 122 13

Total Coil MPN/100 BC 2.4x105 7.9x106 2.4x106
forms ml

Fecai Coli MPN/i00 BC 7x104 2.4x106 3.8x105
forms ml

Settable ml/1/30m ESI 0.3 145 20

Solids

Arsenic ugh ME

Cadmium u/1 BC

Chromium ugh ME 4180 350

Copper ugh ME 50 1340 250

Iron ugh ME 40 15500 3400

Lead ugh ME BC 10 1350 300

Mercury ugh BC 0.1 1.0 0.3

Nickel ugh ME 50 160 80

Silver ugh ME 20 50
Zinc ugh ME 20 1550 560

TICH ugh BC 42

Medjafl ii

cursory examination of preliminary data from the 1979 CH2M-Hill
studies suggests significantly lower average TSS concentration

IV-8 TABLE IV-1



NORTHPOINT SOUTHEAST PLANT
DRY-WEATHER

EFFLUENT DATA FOR
TOXIC SUBSTANCES 1975-1978

Concentrations Ugh
South East North Point

Parameter Median 90%-ile Median 90%-ile

Arsenic 10 40 32

Cadmium 10 27 10 18

Chromium 162 700 23 41

Copper 56 122 88 144

Cyanide 45 106 35 82

Lead 90 170 73 120

Mercury 1.0 7.0 0..9.. 1.3

Nickel 112 438 41 119

Phenols 160 258 41 63

Silver 10 15 28.

TICH 0.42 27 0.32 1.04

Zinc 356 594 220 434

Total Identifiable Hydrocarbons Includes

Aldrin OpDDD Endosuif an II

alpha BHC ppLrnD Endrin
BHC OpDDE Heptachior

gamma BHC Lindane ppDDE Methbxychlor
delta BHC opDDT Mirex
Captan ppDDT PCND
alpha Chlordane Dieldrin
gamma Chiordane Endosulfan

TABLE
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SURVIVAL IN UNDILUTED OVERFLOW

of Tests with Indicated Survival Rate
Sub Basin _______

100% 90% 80% 70% 60% 50% 50%

Northshore 32 56 12 9.4

Channel 33.3 .33.3 22 ii.i

Ma.riposa 12 16.7 8.3 8.3 66.7

Islais Creek 18 .33.3 5.6 11.1 11.1 11.1 27.8
1.

EvansHudson 33.3 11. 22.2 33.3

yosemite 20 50.0 15 10 20

Sunnydale 57 14.3 14.3 14.3

OVERALL 107 43.0 11.2 6.5 5.6 7.5 3.7 22.4

Includes results form 1979 Supplemental Monitoring Program
20 organisms per test in undiluted overflow

11

11

Eli

Table IV-5
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Li
ANNUAL VOLUME OF BAYS IDE FLOWS BY SUB-BASINS

EXISTING CONDITIONS

Sub-Basin Sanitary6 .% of Total Runoff6 of Total
Gal 10 Gal.xlO

Channel 14546 65.3% 2371 45.O7

Mariposa 217 l.O7 89 l.77

Islais Creek 5299 23.8% 2032 38.67

Evans-Hudson 57 0.3% 19 0.4%

Yosemite 1248 5.6% 425 8.l7

Sunnydale 912 .4 1% 332 3%

22279 100 1% 5268 100 17

iTI

II

Table IV-9

IV-16
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SECTION

BENEFICIAL USES OF THE AREAS IMPACTED BY BAYSIDE OVERFLOWS

Shoreline Area Impacted By Overflows

series of dye studies and float studies were run on the Corps of

Engineers hydraulic model of San Francisco Bay Bay-Delta Model for

the purpose of determining the shoreline areas impacted by wet-weather

II overflows All dye and float releases were made immed1tely after

tidal current reversals both ebb and flood in order to establish

the maximum distance an overflow discharge could travel Upon review

ing calibration test we ran on the model an earlier field dye

study at Northpoint plant was reproduced and similar model versus

field study run in 1969 by the California Department of Water Resources

Fisher 1970 we have concluded the model seriously exaggerates the

lateral dispersion of discharge especially during the first tidal

cycle after release Therefore the following discussion of the

shoreline areas impacted by wet-weather overflows shOuld be considered

conservative that is -the area actually impacted may be consider

ably less than the model tests indicate Preliminary data from the

1979 field studies also indicate that the impacted area

more limited than the model tests indicate

The shoreline areas that would be most impacted by Bayside oierflows

may extend from approximately Pier 27/29 foot of Battery Street

on the north to Sierra Point in San Mateo County to the south

V-l
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iI
North of Pier 27/29 the ebb tide releases stayed offshore during ebb

with some dye coming inshore after reversal The dye path reached

the shore of Alcatraz Island and Cavallo Point Mann County

The maximum southerly extent of the dye patch and floats was

opposite the sea-plane harbor at the San Francisco International II
Airport but the field remained offshore in the main ship channel

south of Hunters Point ill

The dye released at Yosemite remained in South Basin during the

initial cycles after release both ebb and flood By the third

cycle some dye had reached the tip of Candlestick and was curling

westward around the tip At the end of the tests 5th cycle after

release dye was still visible in South Basin Dispersion from this

location was very slow
ii

Both ebb and flood releases from Sunnydale movedlongshore southerly

to the Brisbane Lagoon culverts and into the Lagoon within quarter

cycle of release The 1979 field studies indicate that the dominant II

movement from Sunnydale would be easterly toward the ship channel

It is possible that under strong north winds the field could move

southerly along the Causeway as suggested by the mOdel results

In summary the shoreline areas most likely to be impacted by Bayside

overflows extends from Pier 27/29 on the north to Sierra Point in San

Fiateo County The existing and proposed beneficial uses of

this area are described in the following sub-section These uses

are based on Gilbert 1978 ESA 1979 and staff field

observations

V-2
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Shoreline Beneficial Uses

ii Pier 27/29 to Pier

This area is currently in maritime use consisting mainly of

cargo handling storage facilities container facility at Pier

29 It is planned to continue maritime use in this area

II design plan for the entire area is required if maritime use is

phased out BCDC and City plans recommend public acôess areas

Ii for fishing and viewing along the waterfront if corn Ætiblewith

maritime activities

Ferry Building Area

The area is currently under study by the city to determine future

uses Piers and are currently in use by maritime support

industries with some public access for fishing Pier is

scheduled for removal Improvements to passenger facilities and

commercial recreational operations in the Ferry Building are

under construction Piers 14 16 18 20 22 and 24 will be

removed and replaced with two-tiered waterfront promenade

boat dock and amphitheater

North of Channel China Basin

This area is currently in maritime use consisting of cargo

handling storage facilities and maritime support industries

Piers 26 28 30 and 32 are currently under renovation continued

maritime use is planned Piers 34 36 38 40 42 and 44 are

structurally unsound future uses of this area could include

V3
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II
commercial or residential uses proposal for small boat

marina in the vicinity of Piers 36 and 38 is currently under

study by the city container facility at Piers 40 42 44

and 46A is currently under consideration by the Port if area

plans call for continued maritime use new restaurant has

opened on Pier 42

_____________
ill

Channel china Basin

This area is currently in maritime use consisting of cargo 111

handling storage and container facility There is some

public access for fishing along Channel Street public boat

launching ramp is located on China Basin Street south of Pier 50
11

Continued maritime uses are planned for the area Expansion

is planned for Pier 48 Improvements the Channel Street

area including marina permanent houseboat facilities and

small public park are currently under construction iI

Central Basin

This area is mainly in maritime uses i.e cargo handling dry

docks storage and support industries boat-launching ramp

fishing and viewing area are located south of Pier 64 Aqua

Vista Park public access fishing and viewing area is located

at the southern end of China Basin Street north of the park is

another public access viewing area Mission Rock Inn has

coffee shop and small boat berthing facilities

ti

Li
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Future plans for the area include consolidation of Piers 52 54

and 64 into new Pier 56 and expansion of Pier 70 to new Pier

72 and new Pier 72 to accomodate new loading facilities Plans

for public facilities such as restaurants and recreational

marina at Pier 56 are currently under consideration by the Port

Consolidation of public access areas in the vicinity of Aqua

Ii Vista Park is also under consideration mini-park with fishing

pier was recently completed at Warm Water Cove Shellfish clams

are present in the rocky beach areas at Warm Water Cove

II Islais Creek Channel

This area is expected to remain in maritime use i.e container

cargo handling and storage facilities new coal terminal at

Pier 94 is under development Small public access areas are

located on either side of the channel east of Third Street

However use of these areas is minimal due to the lack of parking

parking is prohibited along Third Street BCDC plans call for

improved public access for the Islais Creek area

India Basin

LASH terminal is located at Pier 96 Pier 98 currently under

development was originally planned as container facility

future use is now undetermined Maritime support and other

industrial uses are located south of Pier 98 There is minimal

public access in this area



jI

Current maritime and industrial uses are planned to continue

The city recommends development of public waterfront park
11

between Pier 98 and Hunters Point consisting of fishing areas

marina with boat-launching ramp picnic facilities and open-

space areas public access area near the Hunters Point Power

Station is used by fishermen and there is berthing for very

limited number of small boats in the area Shellfish are present

in the rocky beach areas near the power plant

Hunters Point Naval Shipyard

Some limited Navy support units are still stationed at the
ill

shipyard however the bulk of this facility is under lease to

private ship repair firm Triple Future plans for the

shipyard are uncertain

_______________________________________________________
South Basirk/Can.dlestick Peninsula

This area has been acquired by the State for the Candlestick

Point State Recreation Area and will be developed over 20

year periOd as funding becomes available COnstruction work

for the initial facilities started in 1978 The development

plan calls for group and family picnic areas nature areas

fishing piers boat rental and boat docking facilities and

possibly concessionaire operated restaurant complex Park

planners estimate maximum summer weekend usage upon completion

at 11250 visitors per day

Li

II
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Candlestick Causeway Shoreline

Ii Existing usage is minimal due to lack of legal access linear

fishermans park with fishing pier foot path and bike path has

been proposed for this area in conjunction with the proposed

Sierra Point development marinas hotel condominiums etc but

it is uncertain whether Caltrans will approve this proposal

Brisbane Lagoon

II While there is no legal public access to the lagoon physical

access is easy and the lagoon has been extensively used for

il fishing and sheilfishing Southern Pacific Transportation Company

one of the major owners of the lagoon has recently posted this

area against trespassing which may deter usage Future plans

for the lagoon are unknown

Estimates of Existing Water Contact Usage

Environmental Science Associates surveyed this area Figure -1 in

January and February 1979 to determine the present level of water

contact activities and the results of their survey are shown in Table

V-i Fishing and shelifishing were the only water contact activities

observed Noeffort was made to quantify non-contact activities

jogging walking etc.

Fish and Wildlife Resources

Bottom trawls were conducted on April 1979 for the purpose of

obtaining qualitative evaluation of the resident fish populations

near the major Bayside overflows These one-time trawis would

have missed migratory fish that are not normally resident in the Bay

V-7
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at that time of the year e.g many pelagic species and fast swimming

species e.g bass that could easily elude the trawl nets There- ii

fore the species list Table V-2 should not be considered as an

all-inclusive list of marine resources Four bottom trawis were

also conducted off the mouth of Islais Creek between December 1973

and October 1974 as part of studies for proposed outfall at this

location Brown Caidwell 1975 The durations of the 1973 and

1974 trawis were considerably longer than the 1979 trawls which may

be one reason why the species lists Table V-3 for the earlier

trawis are more comprehensive Most of the fish found in both in

the 1973-1974 and 1979 trawis were small young-of-the-year which

would indicate that the Bay is nursery ground for many species

The species list of intertidal organisms found by Sutton 1978
ii

in the intertidal areas between Warm Water Cove and the Brisbane

Lagoon is reproduced as Table V-4 Infauna data from the 1979

dredge sampling is not yet available but will be pulished as part

of the comprehensive report for that survey

Fish Migration

Fish migration has been identified as beneficial use of San

Francisco Bay Basin Plan 1975 The main rnigratory routes for

anadromous fish is directed towards the Delta Basin Plan Fig

11-15 and therefore lies several miles to the north of the most

northerly Bayside overflow structure Coho salmon formerly

migrated through the central and South Bay to spawning areas in

V-8
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streams tributary to the South Bay but these migrations have

apparently ceased and spawning of the present population is restricted

to coastal streams Some steelhead may still migrate to South Bay

streams to spawn Basin Plan

It

Fish Spawning

The Basin Plan identifies the San Francisco shoreline south of the

Bay Bridge and the San Mateo shoreline as spawning grounds for the

pacific herring Herring normally spawn from December through April

IU but specific spawning sites are unknown Sutton 1978 reported

finding many spawning plainfin midshipman under flat rocks at

Candlestick Point in July of 1978 The species has no local commer

cial importance but is extensively harvested in Mexican waters

Sutton 1978

Aquatic Birds

There are apparently no nesting sites for aquatic birds in the area

most effected by Bayside overflows Basin Plan-Figure 11-20

Rare or Endangered Species

There are apparently no rare or endangered species in the area most

affected by Bayside overflows Basin Plan-Figure 11-23
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II
RECREATIONAL USAGE OF SAN FRANCISCO BAY WATERFRONT ESA SURVEY

Ii
Persons Persons

Map Clamming Collecting Evidence of Persons
ymbol Location For Food For Bait Collection Fishing ill

Piers 24-64 not not not 131/7
surveyed surveyed surveyed

Central Basin 0/4 0/4 o/4 47/6
Aqua Vista
Park Mission
Rock Inn

Warm Water 0/10 18/10 3/10 78/10
Cove

Islais Creek
Channel 0/9 18/10 1/9 10/9

India Basin 13/9 3/9 1/9 162/9

Yosemite Channel 0/9 0/9 1/9 0/9

Candlestick
Peninsula 0/8 0/8 0/8 6/9

Candlestick Pier 0/8 2/8 6/8 18/8

Candlestick Cove 6/11 0/11 0/11 0/12

Along Hwy 101 0/4 0/4 0/4 0/4

Brisbane

Lagoon 6/12 6/12 0/12 23/11

The fractions given represent the number of persons observed parti
cipating in the activity over the number of observations taken at the
specific area
Bait collected included pile worms clams shrimp crabs and mussels

See Figure V-l

ti

V-lO Table V-i
Source ESA 1979
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SPECIES LIST BY AREA TAKEN BY BOTTOM TRAWLS
APRIL 1979

YOSEMITE OUTFLOW AREA

Starry flounder Platichthys stellatus

Pipefish Syngnathus sp
Staghorn sculpin Leptocottus armatus
Pacific sanddab Citharichthys sordidus
Pacific herring Clupea harengus
English sole Parophrys vetulus
California halibut Paralichthys californicus
Shiner surfperch Cymatogaster aggregata

SUNNYDALE

Diamond turbot Hypsopseta guttulata
Starry flounder Platichthys stellâtus

English sole Parophrys vetulus
Pacific sanddab Citharichthys sordidus
California halibut Paralichthys californicus

Speckled sanddab Citharichthys stigmaeus
White sanddab Phanerodon furcatus
Bay goby Lepidogobius lpidus

ISLAIS-MOUTH

Northern anchovy Engraulis mordox
Smelt Spirinchus sp
Midshipman Porichthys sp
Pacific tomcod Microgadus proximus
White croaker Genyonemus lineatus
Shiner surfperch Cymatogaster aggregata
English sole Parophrys vetulus
Pacific sanddab Citharichthys sordidus
Rockfish Sebastes sp
Staghorn sculpin Leptocottus armatus
Yellowf in goby Acanthogobius flavimanus

ISLAIS-INSIDE

Pacific sanddab Citharichthys sordidus
Smelt Spirinchus sp
Northern anchovy Engraulis mordox

V-ll Table V-2



CHANNEL-MOUTH

Shiner surfperch Cyniatogaster aggregata
Staghorn sculpin Leptocottus armatus

Midshipmen Porichthys sp
Pacific tomcod Microgadus proximus
Northern anchovy Engraulis mordox

Bay goby Lepidogobius lepidus
California halibut Paralichthys californicus

English sole Parophrys vetulus

Yel.lowf in goby Acanthogobius flavimanus
Pacific sanddab Citharichthys sordidus

Pipefish Syngnathus sp
ITI

CHANNEL-INSIDE

Northern anchovr Engraulis mordox
Shiner surfperch Cymatogaster aggregata
Pacific sanddab Citharichthys sordidus

Pacific herring Clupea harengus -I

Most Abundant

Ii

LI

V-12 Table V-2
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COMPREHENSIVE SPECIES LIST

II per Sutton-1978

MOLLUSCA

II

ORDER MYTILOIDA
FAMILY MYTILIDAE

Ischadium dernissum Diliwyn 1817 rilbed horserrisse1
Musculus senhousia Benson 1842 nut itussel

Mytilus edulis Linnaeus 1758 bay niissel

ORDER PTERIOIDA
FAMILY OSTREIDAE

Ostrea lurida Carpenter 1864 native or Olyrtpia oyster

ORDER VENEROIDA
FAMILY TELLINIDAE

Maxxn baithica Linnaeus 1758
Mcczna inqu.inata tshayes 1855
riacana nasuta conrad 1837 bentnosed clam

FAMILY VENERIDAE

Tapes japonica Deshayes 1853 Japanese littleneck clai

ORDER MYOIDA
FAMILY MYIDAE

Cryptcccrya californica conrad 1837
areriaria Linnaeus 1758 softshell clam

stearrer clam
FAMILY PHOLADIDAE

Zirfaea pilsbryi Lowe 1931 rcxigh piddock

GASTROPODA

ORDER NEOGkSTROPODA
FAMILY MELONGENIDAE

aisycotypis canaliculatus Linnaeus 1758
channeled tte1k

FAMILY MURICIDAE

Urosalpinx cinerea Say 1822 oyster drill
FAMILY NASSARIIDAE

Ilyanassa obsoletus Say 1822 mud snail

ANNELIDA

POLYCHAETA

ORDER PHYLLODOCIMORPHIDA
FAMILY GLYCERIDAE

Glycera robusta Ehiers 1868
FAMILY NEPHTYIDAE

Nephtys caecoides .Hartinan 1938
FAMILY NEREIDAE

Neanthes succinea Frey and Leuckart 1847
Neanthes virens Sars 1835
Neanthes sp
Nereis vexillosa Grube 1851 epitokous

V-14 Table V-4



TABLE contd

ANNELI DA

POLYCHAETA

ORDER CIRRATULIMORPHIDA
FAMILY CIRRATULIDAE

Cirriformia spirabrancha Moore 1904

ORDER
FAMILY MALDANIDAE

possible Asychis elongata Verrill 1873
pygidiwn missing

ARTHROPODA

EUCARIDA

ORDER DECAPODA

SECTION CARIDEA
FAMILY PALAEMONIDAE

Palaemon macrodactylus Rathbun 1902

SECTION ANOMURA
FAMILY CALLIANASSIDAE

Upogebia pugettensis Dana 1852 blue nud shrinp

FAMILY PAGURIDAE
unidentified hermit crabs

SECTION BRACHYURA
FAMILY GRAPSIDAE

Hemigrapsus oregonensis Dana 1851

CHORDATA

ORDER ENTEROGONA
FAMILY ASCIDIIDAE

Ascidia ceratodes Huntsman 1912

ORDER PLEUROGONA
FAMILY MOLGULIDAE

possible Molgula rnanhattensis Deiay 1843

OSTEICHTHYES

ORDER PERCIFORMES
FAMILY BATRACHOIDIDAE

Porichthys notatus Girard 1.8 54 plainfin
midshipman

V-15 Table V-4 Cont
Intertidal Species
List per Sutton
1978
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_____________________SECTION VI IMPACTS OF OVERFLOWS

_________Introduction

In order to ascertain the temporal and areal extent of impacts

IJ
from combined sewer overflows the City retained consultant to

monitor the physical chemical properties of the Bay during

overflows and for five days following the cessation of overflows

The field studies were concentrated at Channel Islais

Creek and Yosemite as these areas contain the largest Bayside

overflow structures and would have the greatest potential for

measurable impacts due to the confined nature of these areas

Monitoring was also done of the Sunnydale overflows as this

structure is in close proximity to known shellfish area The

field work is completed and data reduction and analysis is in

progress comprehensive report on this study is scheduled for

publication in mid-May 1979 Available data from the field

studies is incorporated in the following discussions

The impacts of overflows have been categorized into esthetic

impacts public health concerns including impacts on potential

commercial shelifishing altered substrate impacts and impacts

on marine organisms preliminary evaluation of possible impacts

is as follows

Esthetics

Floating solids and discoloration of the water surface is notice

able during the overflows and for approximately 12 to 25 hours

to tidal cycle afterwards The generally westerly winds tend



LII
to move the floatable material offshore into open waters An

exception to this occurs at Channel where the houseboat dwellers

have reported seeing overflow debris in the dock piling areas for

few days following overflows The overflows from the heavily

debris laden early-season storms are the biggest problem Shore-

line accumulations of debris are very difficult to evaluate in

the Bayside area as much of the shoreline is inaccessible

large amount of visible material plastic bags tin foil etc

settles out short distance from the overflow structures

The open shoreline areas in the Yosemite and Sunnydale areas do

not appear to attract debris probably due to the generally offshore

winds No visible evidence of overflow originating material is

evident although the general poor condition oE .both areas also

tends to obscure any slight additions

Public Health

Receiving water coliform levels will exceed the body contact

levels specified in the California Administrative Code for about

three days following each overflow However there have been no

reported cases of illness due to swimming in San Francisco Bay or ii

the contiguous portion of the Pacific Ocean Appendix Trans

mission of enteric disease through swimming in fecally contaminated

natural bodies of water is relatively rare in the United States
ii

The only reported outbreak of enteric disease in 1977 due to

swimming in fecally contaminated waters occurred in swimming

pool Cabelli-1978 Public health statistics do not have minor

VI-2
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illnesses as most people do not seek medical assistance for such

illnesses or if they do the diagnosis is frequently not con

firmed by clinical testing

Swimming is currently very rare in the portion of the Bay affected

by Bayside overflows ESA 1979 The Bay waters are not suitable

for surfing or skin diving nor are there currently any beach

areas suitable for wading Completion of the Candlestick Point

State Recreation Area could result in an increase in swimming and

wading but to what degree is unknown The area is not attractive

for swimming and wading due to the turbid waters and either muddy

or rocky substrate

Fecal coliform levels in shellfish tissue will increase significantly

following an overflow and may remain above the National Shellfish

Sanitation Program NSSP standards 230 MPN/lOO gm for one to

two weeks afterwards 1972 EPA survey of Bay shellfish beds

reported above-standard fecal coliform levels in shellfish tissue

from Bayview Park Sunnydale Overflow several days after over

flows EPA-l974 However the tissue levels at Bayview were not

significantly different than the tissue levels reported

for other Bay shellfish beds Water column coliform levels were

erratic at Bayview following overflows In one case water

column coliform levels both total fecal dropped to less than

MPN/lOO ml within about 36 hours after an overflow but oscillated

between the limit of detection and values as high as 2400 MPN/lOO

ml total during the ensuing week Unfortunately.the time of

collection was not published as it would be interesting to

compare the coliform levels with the tide stage at the time of

VI-3



collection
II

Fecal coliform levels in shellfish tissue will frequently exceed

standards during summer dry-weather conditions See Appendix

Clams are recreationally harvested for food in the impacted areas

Sutton 1978 ESA 1979 Harvesting of mussel or oysters has

not been observed Clams and mussels are generally cooked and

if properly cooked would present little risk of disease Dritz

Appendix Oysters would present the greatest risk as these

are fre4uently consumed raw However the native oysters

Ostrea lurida in this area are too small typical size is about

1too sporadically distributed and too firmly attached to

their substrate to attract the sheilfishers interest Sutton

1978 There have been no reported cases of illnesses attributable

to the consumption of shellfish harvested in San Francisco Bay

Appendix A. As noted earlier minor illnesses are rarely reported

Heavy metal and trace Qrganic contamination of shellfish is an

area of possible concern as shellfish can concentrate these

substances to levels substantially above environment levels 11

With one exception reported levels of heavy metals and trace

organics in clams from Sunnydale have been within FDA standards

The one exception was 10.5 ppm level .of lead reported in 1972

survey EPA 1974 FDA standards are predicated on the assumption

of frequent consumption occasional consumption of over-standard

shellfish may not therefore be significant problem Note that

Girvin 1974 found very low levels of lead in clam tissue at ii

this location However his data is for depurated clams and is

VI-4
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therefore not comparable to FDA standard Riseborough 1978

Ii reported very low levels of lead in mussels taken from this same

area In addition data from the 1979 Supplementary Monitoring

Program indicate that the highway culverts near the Sunnydale

outfall are significant source of lead

Impacts on Commercial Sheilfishing Potential Beneficial Use

There is presently no area in San Francisco Bay approved for

commercial shellfish harvesting Jones Stokes 1977 though the

Foster City beds have been conditionally approved for harvesting

for transplanting to Tomales Bay Between 1851 and 1910 South

Bay was extensively used for oyster growing The cause of the

decline in the oyster industry is uncertain but may have been the

result of pollution Jones Stokes 1977 There has been recent

interest in reestablishing commercial sheilfishing and mariculture

in San Francisco Bay Whether the areas impacted by overflows

are suitable for commercial use is unknown The intertidal clam

beds in this area are probably not of sufficient size to support

commercial harvesting and such harvesting would possibly cOnflict

with recreational use of the shoreline Dredging or other mechan

ical harvesting methods are prohibited under current Fish Game

Regulations Walt Dahlstrom pers comm This prohibition would

preclude harvesting of sub-tidal clams Current studies by Walt

Dahistrom using the Pacific Oyster Grassostrea gigas show

excellent growth rates in the Anza Brisbane Lagoons but only

moderate growth rates at Candlestick Point possibly due to the

stronger wind induced waves and lower salinities at this location

VI-5
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The area offshore of the Candlestick Causeway may be suitable for

oyster mariculture However many fishing boats visit this area

and pilferage or vandalism could be problem unless the beds are

guarded

Wintertime harvesting of these beds could be unacceptable to

public health authorities even If combined sewer overflows are

completely eliminated Fecal coliform levels in urban runoff

will frequently exceed lO MPN/100 ml and may reach io6 tvioo

ml Sacramento -1975 Seattle 1979 ABAG 208 studies 1978

Fecal coliform levels in the discharge from the Candlestick

Causeway highway culverts are in the l0 to 1O5 NPN/l00 ml range

Appendix 1973 DHS survey of 15 shoreline sites in San

Francisco Bay after light rains found that 14 of the stations

would have been classified as prohibited and one would have

been classified as restricted Jones Stokes 1977 The

epidemiological significance of high coliform levels in urban

runoff is uncertain Jones Stokes cited one report Fufari

1968 that suggested that the virus to coliform ratio in urban

runoff was twice that of sewage If current NSSP bacteriological

standards remain in effect it would appear that few if any nearshore

areas of San Francisco Bay could meet shellfish standards through

much of the rainy season even if sewage overflows are eliminated

entirely For thorough discussion of the public health issues

relating to commercial harvesting of Bay shellfish see Jones

Stokes 1977

VI-6
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Altered Substrate

The westerly one-half to two-thirds of the bottoms of Islais

Creek and Channel are covered by anoxic sludge Sewage items

e.g Handi-wipe towels tin foil were recovered from the

blankets As result it is assumed that the overflows are

contributing cause of these deposits The problem appears more

severe at Channel than at Islais Creek which would be consistent

with the relatively higher percentage of sanitary sewage in the

Channel overflows It is unknown whether these deposits are

seasonal or perennial as no dry-weather data is available

Benthic organisms are sparse to non-existent in the areas of

heavy sludge deposits

It may not be assumed however that overflows are the maj or if

not the sole source of organic debris at these locations Both

locations are subject to other non-point organic loadings i.e

boat wastes and by being narrow confined backwaters would tend

to accumulate detritus from the main body of the Bay Also

drilling logs from the geological exploration for the 1-280

freeway indicate that this entire area is laced with pockets of

very organic fill materials and muds Cai-trans-1969 indicating

historically high organic material in these sediments

Anoxic surface conditions have also been reported for the inter-

tidal mud-flats at Yosemite/South Basin Sutton 1978 However

such anoxic conditions are frequently encountered in mud-flats

and salt marshes that are free of gross pollution In addition

this area has been extensively used as dump some areas being

VI-7
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completely covered with solid wastes It is not possible to

disaggregate the relative significance of natural effects dump

ing and overflows in the formation of the anoxic surface con

ditions nor would it be possible to predict the changes if any

that would result from reduction in the number of overflows

Conditions at Evans/Hudson and Sunnydale are similar to Yosemite/South

Basin except that anoxic conditions are much less extensive

This may be in part due to stronger currents and turbulence in

those areas

No evaluations of sludge conditions were made of the Embarcadero

or Central Basin overflow points Seattle studies Seattle

1977 1979 found sludge deposits at CSO structures located in

confined areas but no sludge deposits at CSO structures located

in areas of reasonably good circulation The Embarcadero

Central Basin structures are in areas of strong currents and

sludge deposits presumably would not be problem

Marine Organisms

Acute effects

preliminary analysis of the field monitoring data suggests

the following dilution/dispersion characteristics

The field is essentially confined to the top to

of the water column

The field disperses rapidly beyond the mouths of Islais

Creek and was not detectable 501 dilution or greater
ii

beyond about 0.6 miles from the mouth

VI-8
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Dilution during the overflow is very low typically

less than 11 507 concentration at the surface in

confined areas however break up and dispersion of the

field in these confined areas is rapid following

cessation of the overflow For example ten-fold

decrease in peak concentrations occurred during the

ensuing ebb tide in Islais Creek following the overflow

of February 20 1979

full return to background salinity conditions wilt

occur within 50 to 75 hours following cessation of

overflows

With the exception of few anomalous readings near the

3rd Street Bridge Channel all receiving water pH

values were within the 7.0 to 8.5 range

With the exception of the head-ends of Channel Islais

Creek dissolved oxygen D.0 sags were modest D.0

levels rarely dropped below 7.5 mg/i and in no case

dropped below the 5.0 mg/i Basin Plan minimum One

severe D.O sag occured at the head-end of Islais

Creek D.0 levels at the head-end of Channel dropped

to low of 207 of saturation

The temperature of the overflow would rarely exceed

background water temperatures by more than 2C Elevated

water temperatures resulting from overflow should

rarely if ever be problem

VI-9
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It appears that overflow impacts in the water column are

transient and highly localized phenomena Acute toxic

effects in the receiving water have not been specifically

studied but there is some evidence to suggest that acute

toxic effects would also be localized and minor The

toxicity of undiluted overflows as measured by standard

bioassay tests while marginal with respect to discharge

standards for treated effluents are generally low

One might expect to find the greatest effects in the inter-

tidal and immediate sub-tidal areas as the overflow field is

highly stratified in the upper few feet of the water column

Sutton however could not find any correlation between shell

fish populations and distance from overflow structures

Sutton-1978 Mussels and barnacles can be found growing F1

on overflow structures e.g Sunnydale or on pilings imme

diately in front of the overflow structures e.g Selby

St. dense set of barnacles is in fact found inside of

the Sunnydale structure

Pelagic fish may dive below the most concentrated portion of

the overflow field in response to detecting lowered salinities

or certain chemical constituents in the field thereby
ii

avoiding the brunt of the impact Detnersal fish bottom

dwellers and sub-tidal benthic organisms will generally be

below the more concentrated portion of the overflow field

However data is not yet available to determine acute effects

of CSOs on the infauna

VI-lo
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The number of species .and total biomass of the fish found

near the head-ends of Channel Islais Creek are significantly

lower than are found at the mouths of these two channels

This paucity of fish is likely due to lack of naturally

occurring food in the sludge deposit areas and possibly

unsuitable chemical quality of the sediments It should be

noted that none of the fish caught in the bottom trawis

displayed tumors discolorations or other superficial

abnormalities

Chronic Effects

Repeated short-duration exposures to sub-lethal concentrations

of various contaminants could result in build-up of contami

nants in the tissues which in turn could produce chronic

effects such as death or reduced reproduction These effects

if present would most likely appear in attached or relatively

immobile organisms found in the immediate vicinity of the

The extent of chronic toxicity problems due to CSO is unknown

and perhaps undeterminable The best method of evaluating

depressed conditions due to chronic toxicity would be to

compare the marine resources adjacent to overflow structures

with the marine resources at control area that was essen

tially identical in other important respects i.e substrate

salinities circulation proximity to other sources of

contaminants etc. No such control sites is are

available



Long-term laboratory experiments to determine chronic

effects would be very difficult to design and execute as

there is real problem in keeping many sensitive species

alive in laboratory environment Note heavy mortality in

the controls of species like Bay shrimp during the 1971

Brown Caidwell studies Additionally it is impossible
ii

to extrapolate such studies to field areas Field studies

to monitor heavy metals uptake could be run on attached or

planted macro-fauna However it would be impossible to

preclude contamination from other sources and it is not yet
-1

possible to assign toxicological meaning to tissue concen-

trations Girvin 1978 Any realistic attempts at field
ii

study determinations would take several yars with the same

organisms and would be subject to problems of organism
LI

mortality unrelated to CSO effects during the long study

period

Three field studies may provide indirect evidence that

chronic toxicity problems near overflow outfalls may be only

minimal As noted earlier Sutton in 1978 could not find

any apparent correlation between populations of clams and

proximity to outf ails Sutton in 1979 reported normal

attached macro-fauna on the Seacliff outfall and the rock

cliffs few meters away from the outfall The Seacliff

outfall is however located in an open coast environment

and the observations made here may not be applicable to

confined areas within the Bay The third study of interest

VI-12
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is 1975 study of trace metal and chlorinated hydrocarbon

levels in selected bay shellfish Girvin-1975

Samples for this study were collected in mid-April 1975 from

approximately 15 beds located throughout San Francisco Bay

The 1974-1975 wet-weather season had approximately average

rainfall however very late season rainfall March early

April was well above average This study found no correla

tion between lead levels in shellfish and the proximity to

major sources of urban runoff Shellfish taken from the

ci Bayview Park bed which is adjacent to the Sunnydale over

flow structures had some of the lowest levels of trace

metal contamination found in their study High trace metals

levels were found in the mussels taken atIs1ais Creek

however this area is directly onshore of the outfall from

the Southeast Treatment Plant and is subjected to non-point

sources of contamination other than wet-weather overflows

Unfortunately neither Bayview Park nor..Islais Creek were

among the limited number of beds sampled for chlorinated

hydrocarbon contamination

The San Francisco overflows do not appear to play signifi

cant role in heavy metals concentrations in areas removed

from the immediate proximity of the overflow structures

Girvin et al sampled water column heavy metal levels

during the 1976 and 1977 drought years Girvin 1978 Of

particular relevance is the data from the samples collected

on March 1976 as O.78tt of.rain fell on the preceding day
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there may also have been very small overflow during the

pre-dawn hours on March 1976 Included in the sampling

were two stations approximately miles offshore of San

Francisco comparison of the heavy metals concentrations

found at these stations with Ocean Plan water quality objectives

is provided in the following table

Concentrations Ug/1

Silver Cadmium Copper Nickel Lead Zinc

Station 24 0.05 0.13 2.6 2.5 1.2 2.2

Station 21 0.05 0.15 2.3 2.2 1.2 3.2

Ocean Plan 0.45 20 20

NOTES

1Dissolved plus particulate

21 miles southeasterly of Hunters Point

northeasterly along the Bay Bridge

6-month median values

As noted in this table all measured values are one-half or less

than the Ocean Plan objectives

comparison of emissions of total heavy metals cadmium

chromium copper lead mercury nickel and zinc from San

Franciscos wet-weather overflows with total Basin loadings

resulting from two-year storm indicates that the Citys

overflows account for only 57 of the storm loadings Basin

VI-14



Plan Table 5-8 No comparisons can be made on loadings of

chlorinated hydrocarbons and PCBs as published data on these

substances is extremely limited However measured values

1979 in San Franciscos overflows for total identifiable

hydrocarbons and PCBs fall within the strictest effluent

standard of 2.0 ugh It is therefore assumed that trace

organic loadings from overflows do not present problem in

and of themselves nor would they constitute disproportionately

high percentage of total Bay loadings

Effects on Fish Migration and Fish Spawning

Most anadromous fish migratory routes are directed towards the

Delta and therefore lie northerly of the Bay Bridge Basin

Plan -Figure 11-15 Coho salmon formerly migrated into the

South Bay but apparently no longer do so Some steelhead may

migrate into tributary streams of the South Bay Steelhead

migrations occur during April May and to lesser extent

September Basin Plan The effects of Bayside overflows on the

migration of anadromous fish may be minimal as the main route is

three miles or more from the major Bayside overflows and while

steelhead may pass in closer proximity to Bayside overflows

their migration are during months of low to moderate rainfall

during which few overflows will occur

The Basin Plan identifies the San Francisco shoreline south of

the Bay Bridge as spawning area for Pacific Herring Spawning

of herring apparently is occurring near San Francisco under



ii

ri
existing conditions as evidenced by the preponderence of small

juveniles of this species found in the 1979 bottom trawis rI

Reduction in the number of overflows may improve spawning but to

what degree if any is uncertain

Sutton 1978 reported finding considerable numbers of spawning ii

plainfin midshipman under the intertidal rocks at Candlestick

Point Spawning season for the midshipman is apparently during

summer and early fall periods of very little rainfall This
rl

coupled with the distance from overflow structures would suggest

the overflows would have little or no adverse effects on the

spawning of the midshipman

Summary

11
In summary the major adverse effects of overflows appear to be

the potential health hazard to sheilfishers the sludge blankets

in Islais Creek Channel and the potential for very localized

acute and/or chronic toxicity problems in these confined areas

Shelifishing is practised by only handful of people and there

are measures posting that ôan be implemented to warn the shell-

fishers of the potential health problems The depressed areas

within Islais Creek and Channel total less than 0.02% of the

total area of San Francisco Bay Even if overflows into these

areas were entirely eliminated it is unlikely that these areas

would become areas of rich and diverse marine life due to their

confined nature and contamination from shoreline and maritime

activities

VI-16



_____________VII BAYSIDE FACILITIES

Master Plan Concepts Southwest Facilities Plan tBest-Apparent

Alternative

In order to determine the optimum size for the Southwest Treat

ment Plant the Citys consultant made thoroughre-evaluation

of the 1971 Master Plan and its 1973 supplement This re-eva

luation confirmed the basic wet-weather flow-routing of the

plan to wit consolidation of all Bayside wet-weather flows

at point near Islais Creek major multi-purpose pump station

at Islais Creek dual and perhaps triple purpose east-west

cross-town tunnel to carry these flows to the southwest corner

of the City and single wet-weather treatment plant with

deep ocean discharge located immediately south of the Zoo All

Bayside and Northshore dry-weather flows will receive secondary

treatment at the expanded Southeast plant under construction

The treated effluent will be conveyed via the Islais Creek Pump

Station and the cross-town tunnel to the headworks of the Ocean

Outfall Upon completion of the Master Plan facilities there

will be no discharge of treated effluents into San Francisco

Bay

The Bayside transport/storage facilities needed to implement

the Master Plan are shown on Figure VII-l and described in the

following sub-sections Construction work is under way for

portion of these facilities see Accelerated Program

I._
This proposal is contingent on approval of the EIR for the South-
west Treatment Plant
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ii

With the obvious exception of the facilities already under construc

tion the following facilities will be subjected to detailed facili-

ties planning including environmental review The final recommended

facilities could differ somewhat from those described above Con-

sultant proposals for providing facilities planning have been re

ceived and selection of the consultant should be completed by the

end of May

Channel China Basin OutfaIls Consolidation ii

These facilities are large rectangular concrete structures designed

to collect and store wet-weather flows draining into Channel China

Basin In addition they provide one element of the transport

facilities needed to convey dry and wet-weather flows from the North-

shore Outfalls Consolidation to Islais Creek If the permitted

number of overflows is eight per year or greater the Channel facilities

already under construction would provide adequate storage to meet

requirements permitted overflow frequency of four per year or

less may necessitate the construction of additional storage facilities

in the area see Figure Vu-i

Low Level North-South Tunnel or Force Main

transport facility will be needed to convey Channel and Northshore

flows to the consolidation point near Islais Creek Preliminary

analysis favors gravity tunnel constructed in part by cut and cover

and in part underground headed An alternative would be force main

with an additional pump station at Channel

VII-2



Mariposa Basin Facilities

Transport/Storage facilities will be required to intercept wet-weather

flows from the two relatively small overflow structures in this area

The intercepted flows could be conveyed either by gravity or pumping

north to the Channel Outfalls Consolidation east to the low-level

tunnel or directly south to the Islais Creek facilities

Islais Creek Transport/Storage Facilities

It is here that the overflow frequency issue will have its greatest

social and economic impactas the initial analysis for the Bayside

Facilities favors the streets in the industrialized area southeast

of Islais Creek as the location for much of the total Bayside stor

age volumes Few opportunities exist for off-street storage faci

lities therefore these facilities will have to be built under the

streets either by cut and cover construction with its attendant

traffic and access problems or by very sophisticated and expensive

soft ground tunneling techniques The Cost estimates are predi

cated on cut and cover construction Construction has started on

the initial portion of the required Islais Creek facilities how

ever the volume provided by these initial facilities is but small

percentage of the total required volume

Hunters Point Facilities

six foot diameter and two small diameter overflow structures dis

charge into India Basin Additionally it may be desirable to

provide transport capacity in this area for the purpose of receiving
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ii

runoff flows from the separate sewer system within the Navy Base as

runoff from portions of the base may contain high concentrations of ri

toxic materials Preliminary analysis favors transport/storage

facility at India Basin to intercept these three outfalls and to

convey this flow to Islais Creek via pump station short force main

and the existing sewer system

Yosemite Facilities

Transport/storage facilities encircling Yosemite Canal will be re-
ii

quired to intercept and store flows from the three overflows dis-

charging into this canal and South Basin These facilities will in

part be located within the boundary of the Candlestick Point State

Recreation Area under development Close coordination with the

State Department of Parks and Recreation will be required to develop

mutually acceptable system Intercepted flows from this area will be

conveyed by gravity through cut and tunnels to the Islais Creek

pump station Additional transport/storage facilities will be re

quired along adjacent side streets if less than four overflows per

year is specified

Sunnydale Facilities

Sunnydale is the southernmost overflow outfall in the City system

and discharges into Candlestick Cove just south of the county line

The proximity of the Freeway severely limits control options at this

site Flows from the area would most probably be conveyed northerly

to Islais Creek via tunnel although pump station/force main conveyance

ii
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.i .a possibility Upstream westerly of the freeway interception of

the Sunnydale flows is another possibility though this option will

necessitate separate interception for the Harney Way area

Islais Creek Pump Station

This facility will be the focus of the Bayside wet-weather system It

will also provide pumping of the dry-weather flow from the Sunnydale/

Yosemite area to the Southeast Plant and pumping of the treated

effluent from the Southeast Plant into the Cross-town Tunnel for

conveyance to the headworks of the Ocean Outfall The Southwest

Facilities Plan recommended 320 wet-weather mgd pumpiitg rate for

an eight overflow per year frequency and 400 wŁt-weathe Tægd

pumping rate for overflow frequencies of four or lØsper year

The estimated cost difference between the twdalternatives

sizes is only about $2.3 million $30.3 million versus $32 million

Therefore we are considering this cost as independent of the bverf low

frequency issue and have not included it in the cost matrix or cbst

benefit analysis

Cross-town Tunnel

This facility will convey wet-weather flow from the Islais Creek

Pump Plant to the Southwest Water Pollution Control Plant SWWPCP

for treatment and convey treated effluent in separate compartment

to the Ocean Outfall headworks In addition lines may be placed

within the tunnel or in parallel utility tunnel to convey sludge

from the SP to the Southeast Plant.for processing The tunnel



may also contain chemical transfer lines to convey treatment chemi

cals from the railroad to the proposed Southwest Treatment Plant

The Southwest Facilities Plan recommended the equivalent of 13

diameter tunnel for the overflow control level and the equivalent

of 14 diameter tunnel for more restrictive levels The wet-weather

costs are estimated at $143 million for the 13 diameter and $152

million for the 14 diameter We favor the larger diameter tunnel

and therefore are regarding this cost as constant and excluding it

from the cost-benefit analysis

Accelerated Program ii

Previously impounded Federal funds were released in early 1975 and

almost simultaneously an accelerated program for pollution control

facilities was announced by the Governor and he State Water Resources
iJ

Control Board for the dual purpose of reducing pollution and providing

construction employment during period of high unemployment in this

industry. The City immediately organized crash program to construct

pollution control facilities which included the following Bayside

Facilities

Ii

LI

II

II

ii
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Bayside Outfall Consolidation Projects

Under Construction

Contract Price Estimated
Contract No Name Millions Completion Date

C-l Channel O.C.-Berry St 8.9 July 79

C-2 Channel O.C.King St 4.7 coinp.Oct 78

C-3 Channel O.C.-So Em
barcadero 8.1 Nov 79

C-4 Channel O.C.-So Side 3.7 Sept.79

IC-l Islais Creek
O.C.-South 7.1 Sept.79

Bid price

Table VII-l
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SECTION VIII COST-BENEFIT ANALYSIS

Introduction

The policies of the Environmental Protection Agency EPA on the

planning financing and regulation of combined sewer overflows CSOs
are given in th.e 1975 policy statement on the implementation of

PL-92-500 requirements and their Program Requirements Memorandum

75-34 originally issued in 1975 as Program Guidance Memorandum

61 The pertinent portion of 1975 policy statement and the

entirety of PRM 75-34 are reproduced in Appendix The policy

statement recognizes that the problems presented by CSOs may

range from very minimal to severe states that in certain eases

control of CSOs may be unwarranted and further states that EPA will

hold in abeyance the setting of uniform effluerft standards for oer
flows PRN 75-34 expands the guidance provided in the policy state
ment into rigid planning and funding policy and approval criteria

for the control of CSOs

The stated purpose of the Memorandum is to assure that Projects are
funded only when careful planning has demonstrated they are cost-

effective This Memorandum imposes four p1annng reuirements and

four criteria for project approval sununarized as follows

Planning Considerations

Alternative control techniques which might be utilized to

attain various levels of pollution bontrol related to

alternative beneficial uses if appropriate
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ii

The costs of achieving various levels of pollution control

by each of the techniques appearing to be most feasible and

cost effective after the preliminary analysis

ii
The benefits to the receiving waters of range of pollution

control during wet-weather conditions...
ii

The costs and benefits of addition of advanced waste treat-

merit process to dry weather flows in the area

Criteria for Proj ect Approval

The final alternative selected shall meet the following

criteria

The analysis required above has demonstrated that the

level of pollution control provided will be necessary

to protect beneficial use of the receiving water

even after technology based standards required by

Section 301 of P.L 92-500 are achieved by industrial

point sources and at least secondary treatment is

achieved for dry-weather municipal flows in the area

Provision has already been made for funding of secondary

treatment of dry-weather flows in the area LI

The pollution control technique proposed for combined

sewer overflow is more cost-effective means of pro

teeting the beneficial use of the receiving waters

Li
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than other combined sewer pollution control techniques

and the addition of treatment higher than secondary

treatment for dry-weather municipal flows in the area

The marginal costs are not substantial compared to

marginal benefits

Marginal costs and benefits for each alternative may be dis

played graphically to assist with determining projects

acceptability under this criterion Dollar costs should be

compared with quantified pollution reduction and water quality

improvements descriptive narrative should also be included

analyzing monetary social and environmental costs compared

to benefits particularly the significance of the beneficial

uses to be protected by the project

The analysis contained in the following discussion

follows the intent of these EPA planning guidelines

and approval criTheria

Cost-Benefit Analysis

The Memorandum requires consideration of the provision of advanced

waste treatment AWT for dry-weather flows as an alternative to

providing CSO control as well as the consideration of alternative

control techniques These two alternatives do not appear cost

effective for the following reasons
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AWT is most frequently justified for discharges into inland waters

where eutrophication may be problem or in certain other cases

where there are serious receiving water problems that are

correctable by AWT Eutrophication does not appear to be
iii

problem in the Central Bay nor does this portion of the Bay have

other year-round water quality problems such as excessive levels

of heavy metals or pesticides For these reasons provision of
ii

AWT for dry-weather flows would not appear justified

The interpretation of alternative control techniques is uncertain

If the alternative control techniques refers to non-structural
II

solutions such as improved Street sweeping litter control sewer

flushing etc then alternative control techniques woul4 provide

little in the wayof improvement as the non-slructural solutions

would do little to abate the most significant local CSO problems

of elevated coliform levels and the sludge deposits in Channel

and Islais Creek If alternativecontrol techiquesprimarily

refers to the process selection and degree of treatment needed

for the wet-weather plants then our Facilities Planning for the

Southwest Treatment plant has been fully responsive to this

requirement The recommended wet-weather processes will be

discussed in the project report for the Southwest Plant

The benefits to the receiving waters of range of levels of

control during wet-weather have been evaluated and will be

discussed in the following sub-section on the recommended level

of control tJ

ii
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Recommended Level of Control

Overflow control frequencies of 46 no project 16 and

per year have been evaluated and the results tabulated and gra

phically displayed in the accompanying Figures and Tables Table

VIII-l provides statistical data on theminimutn average and

maximum number of overflows hours of overflow volumes of dis

cliarge days of excessive coliform levels etc It should be

remembered that the nominal overflow frequencies correspond to

average values the actualntjmber of overflows could range from

less than half of the nominal frequency in very dry years to

approximately double the nominal frequency in exceptionally wet

years Table VIII-2 provides data on the total sanitary flows and

urban runoff generation and the percentage of each that will re

ceive treatment under the various levels of control Figure VIIl-1

graphically compares project costs against both number of overflows

per year and millions of gallons of untreated waste that would

overflow per year

The EPA Memorandum recommends that dollar costs be compared with

quantified pollutant reduction and water quality imroements

Table VIII-3 provides this comparison in terms of millions of

gallons of diseharge and pounds of BOD Table VIII-5 compares

costs with benefits in terms of percentage reduction from existing

conditions and Table VIII-6 compares pollutants discharged to

total loadings to the Bay Basin



ii

Incremental costs versus pounds of reduction for other pollutants

would be roughly proportional to the incremental cost per million

gallons of discharge as we are using the conservative assumption

that the concentrations of various pollutants in controlled over

lows will not change As indicated in Section IV this may be

conservative assumption as the average concentration of certain

constituents floatables settleables perhaps particulate metals

may be less in future overflows .These possible reductions in

pollutant concentrations cannot be included in he cost-benefit ii

analysis as there is no way to reasonably predict the magnitude of

such changes

Other than evaluating the costs per day for recreational usage no

costs versus benefit comparison can be made We cannot for
ii

example assign price tag to the benefit of reduced floatables

or other esthetic considerations because these are highly subjec

tive considerations nor can we assign an economic value to in

creases in the diversity and the abundance of marine life as

there is no way to predict.what if any increases may result
Fl

from controlling CSOs Admittedly our data base on marine

resources is incomplete Even if we had an exhaustive data base
ii

jj would be unlikely that weor anyone else could oredictwith

any certainty.the benefits to the marine life thatoi.tid accrue

from the control of CSO

II

ii
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It is assumed that there would be some improvement in the

marine resources resulting from control of overflows but how

much is unknown We note with interest that one of Seattles

justifications for controlling CSOs into Lake Washington was

improvements to fish rearing and spawning This justification

fOr funding of CSO control was rejected by EPA Region on the

grounds that Seattle could not substantiate such claim

Warburton- 197

As series of EPA sponsored Technology Transfer Seminars held

in 1978 the knee of the curve concept for cost-benefit analysis

was extensively discussed This concept is to provide funding

up to the point on the cost-benefit curve that the marginal costs

start increasing dramatically when compared with marginal benefits

As indicated in Table VIII-3 the marginal cost per overflow based

on equivalent annual costs is approximately $707000 as one

goes from the existing condition of 46 per year to 16 per year

the costs drp substantially to $325000 per overflow between 16

and per year but then jump dramatically to $1400000 pei over

flow between and per year and continue to increase to $2300000

per overflow as overflows are further reduced to one per year

The curves on Figure VIII-l definitely show knees at the

overflow control level

The apparent violation of the classic law of diminishing returns

that occurs between the existing level of 46 per year and 16 per

VIII-7
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year results from the need to provide transport facilities to

interconnect all of the Bayside elements in order that treatment

may be efficiently provided at single treatment plant These

transport facilities are required regardless of control frequency

There are certain minimum sizes for transport facilities especially

tunnels below which little or no cost savings results The

storage volume inherit in these economical minimum size transport
ii

facilities approximates the volume needed for the 16 overflow per

year level Most of the additional storage for the overflow

per year level can be provided by modest and very economical

increase in the transport facilities hence the relatively small

incremental costs between 16 and overflows per year The
ii

additional volumes needed to go to control levels lower than

per year start to increase significantly and it no longer is

economical to provide the additional volume by oversized transport

facilities especially in the tunnels Hence the significant

increase in incremental costs below the eight overflow level

Alternative Prjectto Provide Additional Protection to Shellfish

Beds

Recognizing the possible health risks to sheilfishers the desire
ii

on the part of both the SWRCB and RWQCB to reestablish commercia1

sheilfishing in the Bay ahd the rigid cost-benefit constraints LI

imposed by the Federal guidelines we have explored the possibility

of providing additional protection to the .shellfishing areas

while staying within the rigorous cost-benefit requirements of

these guidelines

ii
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The bulk of the sport shellfish resource lies south of the Hunters

Point peninsula The only areas suitable for commercial shell-

fishing or mariculture also lie south of Hunters Point This

peninsula provides natural break in Bay current circulation and

would serve to protect nearshore areas south of this peninsula

from the influence of overflows originating from the north of the

peninsula Therefore break in overflow frequencies at this

location would be logical if there are circumstances such as

shellfish beds that warranted higher degree of protection

protection to one overflow per year for the shellfish beds could

be provided for an additional $5000000 over the knee of curve

level of per year if the control level north of Hunters POint

were increased to 10 overflows per year Thç question is then

do the benefits in terms of both potential commercial shelIfishing

and recreational clamming outweigh the additional cost and increased

mass emissions associated with this alternative

cost-benefit analysis based on commercial shelifishing may not

be warranted for two reasons it has not been established that

the area impacted by overflows is in fact suitable for commercial

shelifishing due to other reasons i.e dredging for clams is

prohibited oysters may not be suitable for this area due to in

adequate growth rates and conflicts with recrOational usages and

ii
even if there were no combined sewer ovØrflo%qs commercial

harvesting would probably have to be suspende4 following significant



II

iI
rainfall or purification techniques used such as relaying or

depuration In summary combined sewer overflows may not be the

controlling factor relative to the economic viability of commer

cial shelifishing or inariculture in this area

It is true that clams are recreationally harvested in this area iii

year- round and that overflows may constitute greater potential

health risk than urban runoff to consumers of clams harvested

from this area Therefore cost-benefit analysis on this

aspect of the problem appears reasonable

There is considerable uncertainty as to the appropriate post-

overflow quarantine period as little is known about viral and

bacteriological depuration rates of shellfis1 in their natural

environment For the purposes of this cost-beneftt analysis

we have assumed 30 days as being reasonable quarantine period

The number of days that shellfish beds should be quarantined

under various overf low control frequencies is given in Table VIII-4

The quarantine days include days within the May to October state-

wide PSP quarantine as this quarantine is advisory only with

respect toBay clams The computation of quarantine days con-

siders only wet-weather overflows from San Francisco i.e other

sources of coliform contamination are ignored For the over-

flow control level the beds would bequarantined 120 days due to

overflows Reduction in overflows to per year would reduce

ii

Li
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the average quarantine period to 24 days per year difference of

96 days per year

However there are only days every fortnight with low tides less

than 0.2 ft above IILLW suitable for shelifishing on the average

Approximately half of these wintertime lower-low waters will

occur during hours of darkness and would not be suitable for shell-

fishing Therefore one overflow per year control will provide only

17 additional clamming days per year compared to the eight overflow

control

The ESA survey found an average of about people clamming for

food during each of their very low tide surveys Since they may

have missed some clammers we are assuming people per low

tide day The $5000000 additional capital cost is equivalent

to about $360000 as equivalent annual costs This cost difference

amounts to approximately $3500 per clammer per day cost per

beneficiary that may -exceed the EPA marginal costs and is not

substantial when compared to marginal benefits criteria

The overall Bayside mass emissions for this alternative control

level would be approximately 15% higher than the mass emissions for

the single control level of eight overflows per year However this

increase in mass emissions would be inconsequential when compared with

total emissions into the Bay For example the difference in total

heavy metal loadings would amount to approximately 0.02% of the total

heavy metals discharged into San Francisco Bay

Vill-il
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IX DISCHARGE PROHIBITIONS

The Basin Plan discussion of the San Francisco combined sewer

overflow problem concludes with the recommendations that all

overflows be discharged through outfalls designed to achieve

an initial dilution of 101 and that of such overflow

locations from dead-end sloughs and channels and from close

proximity to beaches and marinas is especially desirable The

present NPDES permits mandate the Basin Plan recommendations

for the 101 initial dilution and removal of discharges from

dead-end sloughs However both the Basin Plan and the NPDES

permits contain clauses to the effect that exceptions to

these discharge prohibitions will be considered where the

cost to comply is inordinate compared to the expected benefits

and when an equivalent level of environmental protection

can be provided by alternate means We are requesting

exceptions to these two discharge prohibitions based on the

following considerations

Discharge to the Head-end of Dead-End Sloughs

The apparent rationale for this Basin Plan recommendation is

to avoid areas where local currents or confinement will

result in accumulations of floatable material Westerly

winds predominate in San Francisco This fact coupled with

the generalized tidal current circulation of estuaries and

sloughs i.e new water comes in on the bottom during flood
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tide old water moves out from the top during ebb tides would

result in little accumulations of floatable material in the

three dead-end slough areas of Bayside The only accumula

tions of overflow floatables that were noted during the 1979

survey are within the emergency relief channels of the Marine
iii

Division Selby and Sunnydale structures during or shortly

after an overflow However repotts of overflow floatables

persisting for few days after cessation of overflows have
ii

been received from the house boat dwellers in Channel They

indicated that this is most noticeable generally following

the debris laden early season overflows

As noted in Section IV sludge deposits exist at the head-ends

of Islais Creek and Channel These blankets are presumably ii

caused by overflows but there may be other sources of organic

material in these areas as noted earlier reduction in

overflow frequency to per year will affect an 85 reduction

in the amount of organic material discharged during overflows

This reduction in organic loadings should result in comparable

reduction in the sludge deposits assuming that the overflows

are the dominant cause of the deposits

Black anoxic mud smelling of hydrogen sulfide is found in
ii

the Yosemite Canal/South basin area the third confined area

on Bayside It is impossible to quantify the extent that

LI
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overflows contribute to these conditions as these conditions

are common to intertidal embayments and salt marshes in

relatively unpolluted areas and could be the result of purely

natural phenomena i.e decaying cord grass pickleweed etc

Overflow debris if present would be difficult to identify in

this area due to the ubiquitous presence of garbage and other

waste materials that have been dumped in this area over the

years

Costs to completely remove the existing overflow structures

from these confined areas to open shoreline locations are

.1 approximately

Location Costs

Channe.l 36000000

Islais Creek 11000000

Yosemite Canal 9000000

Construction of the conveyance needed to relocate the Channel

discharges could entail significant disruptions to traffic

and access as the available routes follow City streets

Coistruction .of the Islais Creek relocations would interfere

with maritime activities if shoreline route is selected

IX-3
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or incur right-of-way costs not included in the above estimates

if an inland route is used Either option could meet with con

siderable objection from the Port Authority fully autonomous

City agency as the presence of the sewer could serve to limit

Port Authority options in redeveloping this area The only

feasible routes for the Yosemite relocation would traverse the

Candlestick State Recreation Area Whether such proposal

would be acceptable to the State is unknown ii

Based on the high cost to comply and the fact that the reduction

in yearly overflow frequency to the recommended eight per year

will provide substantial reduction in both the floatable

problem and sludge problem we conclude that exceptions to

this discharge prohibition are warranted The baffling of

the discharge structures and the factthat under Æontrolled
ii

conditions the heavily debris laden early season storms will

be fully contained during most yearswill result in further

lessening of the floatable problem

101 Minimum Initial Dilution

The water quality recommendations require an initial dilution

of 101 The purpose of that objective is to minimize the ii

aesthetic effects of any discharge especially that of untreated

or partially treated overflows Basin Plan 1975 Esthetic

effects could be either the discolored turbid appearance of

the field caused by fine suspended solids and to lesser

The State legislation transferring the authority of the Port
to San Francisco provides for full autonomy of the Port
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extent by oil and grease or degradation in the appearance

of the shoreline as result of macroscopic sewage solids that

wash ashore Overflows are generally more turbid than the

background Bay turbidity and small 12by 18 typical wisp-

like oil slicks can be seen under close observation The

color line marking the edge of the overflow field may be

visible to observers in boat and probably would be visible

to an observer flying directly overhead but below the clouds

in plane or helicopter This discoloration may persist

for up to one-half tidal cycle 12k hours following cessa

tionof the overflow It should be remembered that overflows

will only occur during rainstorms and typically under con

trolled conditions terminate during the later phase of the

rainstorm or at worse few hours after the rainfall has

ceased Most of these overflows will be occurring during

December January February and March months that average

12.3 hours of darkness per day 1/2 hour before sunrise to

1/2 hour after sunset Therefore it is not expected that

many people will be in position to observe the.receiving water

discoloration caused by overflows It should also be noted

that the discoloration of the Bay resulting from delta out

flow is clearly visible in both low level aerial photographs

Brom Caidwell 1971 and Skylab manned spacedraft photographs

taken from an altitude of 273 miles NASA 1974

II
IX-5



Ii

The amount of shoreline deposition of floatables is function

of winds and tidal currents not of initial dilution Offshore

winds will carry floatables away from nearshore waters on

shore winds may bring offshore floatables ashore Prevailing

winds in this area are westerly and offshore with respect

to the Bay shoreline

In addition to esthetic concerns one possible advantage of high

initial dilution could be lessened potential for acute toxic

effects As noted earlier overflows generally display low

acute toxicity as measured by standard 96-hour static bioassays

and the duration of highly concentrated overflow field

even in confined areas is typically less than 24 hours It is

problematical whether the 101 initial dilution achievable by

extended outfalls would result in measurable reduction in

the number of marine organisms displaying toxic effects

as result of overflows

Fl

Sizes lengths and preliminary costs for the extended outfalls

needed to meet the 101 dilution criteria are as follows

Location Sizes dia Length Costs $xlO

Channel 18 7460 $44.1

Islais Creek 17 2800 19.l

Yosemite ll3 6060 $12.8

Includes diffuser
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These designs will provide sufficient capacity to carry all

but the peak hour per year overflow rate That is under

this proposal some shoreline discharge would occur on the

average of one hour per year Costs to provide for the peak

year rate were not evaluated as it was immediately apparent

that provision for such extreme rates would be beyond the

realm of feasibility

These costs are for gravity flow options based on preliminary

evaluation of the available hydraulic head detailed

engineering evaluation of the available hydraulic head would

be required to confirm the feasibility of gravity flow These

estimates are based on March 1979 costs and do not include

the costs of onshore construction engineering field studies

or contract administration See Appendix

There may be environmental disadvantages to extended outfalls

During periods of high delta outflow very high density strati

fication sigma units or more can occur submerged dis

charge during these conditions would remain submerged resulting

in greater potential impact on benthic organisms and greatly

increased probability that the waste field would be carried

into the more sensitive waters in the South Bay whereas

surface field remain surfaced and will generally proceed

seaward towards the Golden Gate
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ii
Other disadvantages of extended outfalls include the potential

for disruptions to maritime traffic during construction Channel

and .Islais Creek very real potential for damage from

dragging anchors or dredging activities and potential problems

of loss of capacity due to siltation or marine biofouling or- ii

ganisms

II

Because of the very high initial costs the potential for con

siderable costs for repairs and maintenance the paucity of

evidence that such costs are essential to protect and enhance

the beneficial uses of the nearshore receiving waters and

the possibility that under stratified conditions extended

outfalls could be disadvantage we conclude that the costs

of extended outfalls are inordinate compared to the benefits
II

derived and an exception to this discharge prohibition is in

order

ii

ii

ti
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SECTION

POSSIBLE MEASURES TO MITIGATE THE ADVERSE IMPACTS OF OVERFLOWS

ON THE RECREATIONAL USE OF THE RECEIVING WATERS

Four possible measures to mitigate the adverse impacts of overflows

on recreational use of the receiving waters are

Baffling of overflows to reduce floatables

Screening of overflows

Disinfection of overflows

Posting of recreational areas and shellfish beds

Our preliminary analysis of the costs merits and operational

aspects of these measures is as follows

Baffling and Screening of Floatables

Floatable solids in combined sewer flows that could degrade the

appearance of shoreline if washed ashore inclde rags fecal

material toilet tissue paper towels plastic and rubber goods

dead rats candy and cigarette wrappers and cigarette filter

tips In addition to these solids combined sewage flows will

contain considerable quantity of natural material includThg

leaves and twigs Therefore the feasibility of providing

baffling and screening bar racks fixed and mechanically cleaned

and Roto-strainers was examined

Baffling

Much of the above listed material may float to the surface in the

consolidation structures and could be trapped by suspended baffle

extending several feet below the water surface series of

physical model tests were run to evaluate the feasibility of

baffling These tests were run on 148 scale model of the



LI

proposed Westside Transport Facility These tests indicated

that well-designed baffling system could result in 707 to 95%

or more reduction in floatables discharged

Because of the difference in geometric configiiration between the

Westside Transport and the Bayside Facilities the direct extra-

polation of these results to predict the performance of baffles in

the Bayside system may not be valid However the Westside results

are very encouraging and it is believed that prcperly designed

baffling system for the Baysi.de Facilities will achieve significant

reduction 507 or more in floatables discharged conceptual

drawing of typical baffle is shown on Figure X-i Costs to

install the baffle walls will run about $150 per linear foot of
11

baffle wall Assuming total of 15000 feetof baffle wall

required for Bayside costs for baffling will be approximately

$2250000 This appears to be cost-effective and the decision

has been made to include this mitigating measure wherever feasible

Screerithg

Because non-floatable or semi-floatable sewage solids could

underf low baffle we have evaluated the feasibility of

screening

Roto-strainers TM were rejected from further consideration on

the basis of very high costs hydraulic head requirements
ii

ft typical and uncertainties about their operational

reliability under high intermittent operations Mechanically

cleaned treatment plant bar racks were rejected because of

expense uncertain operations and vertical clearance problems
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under the streets or other areas of limited head room Coarse

fix racks with clear spacing greater than one inch probably

would have minimal potential for clogging However they would

entrap little in the way of sewage solids Racks fine enough to

trap plastic goods 5/8 or cigarette filter tips 5/16 may be

prone to serious clogging with resultant loss of hydraulic capacity

and the potential for upstream flooding of streets and basements

Post overflow cleaning by use of shower-type wash-down system

may be required to prevent odors being produced by entrapped organic

material There is major concern as to whether the benefits

derived will offset the costs several million dollars for all

locations and potential for upstream flooding

Because of the very real concern for flooding we recommend that

any decision on fixed racks be deferred until such time as the

project is completed and the effectiveness of the baffling can

be evaluated If the baffled flow still contains substantial

quantities of objectionable sewage solids then test installation

of various-size bar racks could be retrofitted for evaluation

___________________Disinfection of Overflows

The feasibility of disinfection of overflows was first evaluated

assuming the use of separate chlorine contact chambers This

approach was immediately rejected due to the excessive costs

$160 million for the contact basins needed tO provide 30 minutes

of contact time at the one-year overflow rate $5 to $10 million

for the chlorine tankage piping etc. Consideration was then

given to the use of the various transport/storage facilities as

the chlorine contact basirs This analysis is based on the following
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assumptions

There will be between and 12 overflow structures

remaining in operation after the completion of all of

the Bayside Facilities

The one-year overflow total rate from the Bayside

Facilities assuming overflow per year design will

be approximately 5000 CFS

Sodium hypochiorite is the only suItable chemical disinfec

tant The Board of Supervisors has passed an ordinance

against the continued use of liquid chlorine as dis-

infectant due to the high safety risks of transporting
.1

and storing the chemical We assime that this ordirnce

will apply to chlorine dioxide and other chemical isin

fectants with comparable safety problems Non-halogenous

d.isinfectants i.e infra-red ozone have only been

successful with high grade effluents and are probably

not suited for overflows

Central hypochiorite storage facilities are assumed due

to the multiplicity of outfall consolidation structures

and the limited shelf-life of hypochiorite

Dechlorinatiox would be required to neutralize the

proven toxic effects of chlorine Sodium bisulfite is
ii

assumed as the dechlorination agent
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Successful disinfection with sodium hypochiorite would be

extremely difficult to achieve due to the following

Disinfection chemicals must be on hand at all times to

treat the worst case requiring year-round storage of

large quantities of disinfectant In the case of

sodium hypochiorite this chemical deteriorates with

time reducing its effectiveness and is not always

commercially available on short term demand

Disinfection dosage is usually controlled by wastewater

flow rate and chlorine demand both of which will vary

dramatically In the cours.e of an everfiow chlorine

demand cannot be quickly determined and serious overdoses

or underdoses may occur due to improper control. Both

situations incur undesirable results underdosing

meaning inadequate disinfection and overdosing release

of toxic materials to the aquatic environment

Dechlorination facilities require as careful design as

chlorination facilities and due to the lack of cOntrol

of effluent flow sodium bisulfite dosage could be

subject to severe dosage control problems thereby

negating its intended purpose i.e eliminating chlorine

residual

In order to insure rapid initial mixing the hypochiorite

injection would have to be injected into the tributary

sewers several hundred feet upstream of the consolidation
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structures As there are over 20 tributary sewers to

the Bayside structures at least six miles of piping

would be required from the central hypochlorite holding

facilities

The complexity of structures with their multiple entry

and exit points wOuld make it almost impossible to

achieve the recommended minute contact time at high

overflow rates

The performance of any such system to disinfect combined sewer

flows is open to question The fact that much of the flow would

receive less than adequate contact time coupled with difficulties

in establishing proper dosage rate could resut in very poor

performance as far as kills of highly resistant viruses such as

hepatities Due to the uncertainties about the performance of

this system the ôonsiderable operational headaches attendant

with the multiplicity of injection points and the face that

available public health statistics do not indicate that combined

sewer pverf lows are presently serious public health problem it

is our conclusion that disinfection is not suitable mitigating

measure

Posting of Recreational Areas and Shellfish Beds

The City Department of Public Health routinely monitors the

receiving water coliform levels along the entire City shoreline

and posts warning signs whenever coliform levels exceed the

standards for body contact recreation Only limited posting is
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done in the Bayside area as there are at present no suitable

water contact areas in this zone Shellfish beds have not

generally been posted except for the required May to October

dinoflagellate red-tide quarantine Wintertime sheilfishing

is sporadic activity and may have been unnoticed by the Health

Department inspectors Additionally portion of the sheilfishing

area impacted by overflows lies within San Mateo County

We have advised our Health Department ofthe shelifishing activities

in this impacted area and have requested that they take the lead in

establishing program to post shellfish beds during periods of

unacceptable water quality See Appendix We have also advised

the California Department of Parks Recreation of the overflow

problem and will work with them to develop an acceptable beach-posting

program for the Candlestick Point State Recreation Area
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SECTION XI CONCLUSIONS AND RECOMMENDATIONS

Conclusions

Planning for the control of discharges from publicly owned

treatment works consists of establishing the most cost-

effective and socially acceptable method of meeting the

Congressionally mandated control standard i.e secondary

treatment Planning for combined sewer over.f low CSO
control differs in that there is no apparent Congressional

mandates for control of all CSO discharges EPA 1975

Congress did however specifically allow for the grant

funding of CSO control projects in PL 92-500

Control of cSOs can be very expensive whn compared to the

benefits derived For this reason the EPA has issued funding

guidelines PRM 75-34 which require cost-benefit analysis

in order to establish the proper level of contro1 The

required benefits- analysis should include both quantified

pollution reduction and water quality improvements

The quantified pollution reductions range from 647 reduction

for the 16 overflow per year control level to 98% reduction

for the one overflow per year control level pronounced

knee of the curve occurs at the overflow per year con

trol level level that would achieve an 84% pollution

reduction

Benefits in terms of improvements to the receiving water are

difficult to quantify The identifiable adverse impacts of
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overflows are sludge deposits in Islais Creek and Channel

occasional depressed dissolved oxygen levels in these same

areas localized and temporary adverse esthetics impacts

and temporary violations of receiving water bacteriological

levels for swimming and shelifishing There could also be

some localized acute or chronIc toxicity impacts to marine

organisms but such impacts if present would be very difficult

to quantify

Overflows are local problem as opposed to region wide

problem The adverse impacts of overflow would be very

difficult to detect beyond few miles from the structures

Under existing conditions overflows from San Francisco

contribute less than 2% of the total heasfy metals discharged

into the S. Bay Basiti Therefore eveti the omp1ete

elimination of overflows would not result in any measurable

areawide reduction in background levels of these pollutants

ii

The sludge deposits cover less than O.O27 of San Francisco

Bay and may be in part result of organic detritus from

other point and non-point sources Reduction in the number

of overflows coupled with deposition within the transport

storage facilities should result in significant but

unquantifiable reduction in the sludge blanket problem

The esthetics problem is most acute in Channel particularly

following the debris laden early season storms Reduction
ii

in the number of overflows to the knee of the curve level

of overflows per year would achieve at least an 84% reduction
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in the yearly emissions of visual pollutants floatable

solids oil and grease Baffling of the overflows and the

fact that the runoff from early season storms will be fully

contained in most years would further contribute to reduction

of the esthetic impact problems

Receiving water coliform levels may exceed California Admin

istrative Code Standards for about three days following each

overflow Wintertime swiniing wading and other intimate

water contact activities are virtually non-existent in the

impacted areas Wintertime participation in these activities

may increase as result of the development of the Candlestick

Point State Recreation Area but the extent of such increase

is unknown Sport shellfishthg is practiced by handfull

of people Significantincreases in recreational shelifishing

is not expected in the future as the most accessible locations

are already showing signs of depletion Both City and State

epidemiological records indicate that there have been no

reported cases of illness resultiiig from either body contact

recreation or consumption of shellfish in the impacted

areas Reduction in the number of overflows coupled with

an improved program of beach shellfish bed posting will

serve to reduce the public health risks from overflows

Reduction in the number of overflows per year coupled with

LI

some expected reduction in pollutant concentrations of

future overflows should reduce adverse impacts to marine

organisms. However no estimate in the resulting improvements
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to either the numbers or the diversity of marine organisms

is possible

The most serious potential toxicity problem measured in

Bays ide CSOs was the high levels of chromium found in the

influent to the Southeast Plant during portions of one ii

storth This high chromium level was apparently due to an

industrial discharge High pollutant levels due to in

dustrial discharges may not be acceptable by the EPA as

justification for CSO control as their project approval

criteria in PRM 75-34 requires .that the level of

pollution control provided will be necessary to protect

beneficial use even afterbased standards required

by Section 301 of PL 92-500 are achievedby industrial point

sources.. Steps have been taken toward identifying and

controlling the industrial sourcea of the chromium dis- ii

charges

Re-establishment of conunercial sheilfishing including man-

culture has been advanced as primary justification for Fl

the control of San Franciscos CSOs Bacteriological con

tamination from CSOs are but part of the larger and

probably uncorrectable problem of bacteriological contami-

nation from urban runoff Regardless of the number of

overf lows from San Francisco counnercial shelifishing would

either have to be suspended following significant storms

as practised with the .Arcata Bay oyster beds or employ

controlled purification techniques such as relaying or
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depuration

Baffling screening disinfection and posting of beach and

shellfishbeds were examined as measures to mitigate the

adverse impacts of overflows Only baffling and posting

appear to provide benefits consistent with costs and the

potential for severe and possibly hazardous operational

problems

The costs and benefits of relocating overflowsfrom the

head-ends of dead-end sloughs were examined Costs would be

excessive in comparison to the benefits at Channel and

Islais Creek Costs may not be out of proportion to the

benefits at Yosemite as the costs for relocation would be

much lower and this area is part.of the Candlestick Point

State Recreation Area However relocation of the Yosemite

structure will require approvalof the State Department of

Parks and Recreation

The costs and benefits for extended outfalls to meet 101

initial dilution were examined As was the case with the

dead-end o.f slough discharges the costs would be excessive

compared to the benefits

comparably priced alternative to the eight overflow per

year control level was developed for the purpose of pro

viding one overflow per year control in the shelifishing

areas Capital costs would be approximately $5000000

greater than the eight overflow per year control level and

there would be slightly less mass emissions However the
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marginal cost per beneficiary i.e shelifisher would be

approximately $3500 per person per day

Recommendations

The overflow per year control level best approximates the

EPA cost-benefit guidelines and is therefore the recommended

control level The alternative control scheme of 10 overflows

north of Hunters Point and overflow per year south of

Hunters Point would be an acceptable alternative provided

that the State and EPA concurs in the fundability of this

alternative Adop.tation of either alternative would not

physically close the door to providing higher levels of

control less overflows in the future Sufficient capacity

will be provided within key elements such as the Islais

Creek Pump Station and the Crosstown Tunnel to accommodate

high level .of control in the event that higher level of

control becomes necessary in the future Additional transport

storage elements suggested on Figure VIII-l would also be

required in order to provide higher degree of control

An improved program to post recreational areas and shellfish

beds following overflows is warranted and should be implemented

The Citys Department of Public Health implement shellfish

bed posting following overflows

Baffling of the overflows appears cost effective and should

be implemented wherever feasible
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With the possible exception of Yosemite Canal the costs to

comply with both the dead-end sloughs and 101 initial

dilution requirements are out of proportion to the expected

benefits and exceptions to these discharge prohibitions

should be granted The City will begin discussions with the

California Department of Parks and Recreation in order to

11
establish the cost effectiveness of relocating the Yosemite

St overflow structure to less confined shore1ine area

11

11

ii

ii
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APPENDIXCm AND COUNTY OF SAN FRANCISCO
DEPARTMENT OF PUBLIC HEALTH

CENYRAI OFjrlcz

101 GROVE STREET
SAN FANGI5CO CAUIO$NIA 94102

nss IHccE l96Ll9Th
reoared in San Francisco eparthent of ublic Health

16 Iiovernber 1978

In 2S years of records in th 3urau Of Disease Control there are no
II documented laboratory or clinicallyc.onfjed cases of she1losis sal

rnonellosis or hepatitis roduced by direct contact with shoreline waters
or ingestion of raw bivalves in San Francisco These three diseases

ii all reportable by law are of particular intereet in exariinin the otentia1
role of recreational waters with hih coliform c.int or iarine life from
such waters as possible source of diarrheal diseases enteric infection in
San Francisco These diseases are contracted by swaflowin the infecting
organism Disease incidence records for diarrheal disease renorted In the

City from l6b to the present are attached Prior to 1967 much the
diarrhea was caused shie1la sonnei swallowed bacterium it oroduced
laboratory or physicianconfirmed rports of diarrhea primarily among the
residents of the Spanish ethnic compvinitr in the City more commonly amongchildren than adults with an annual incidence eak in JulySeptember
There the source could determined most the cases were traced to
foodborne transmission occasionally in local restaurant but more common
lv by members of the famjlr household who were foundto be fecal carriers
who reared meals for the family During this eriod salmonellosis the
other common bacterial cause of diÆrrhealdisease was reported at low
constant rate of 1OOlf cases orear

In l9676 during the aiht-Ashburv period the incidence of reported
cases of shipe.losjs did not chane snificant1v ossibly due to insuffi
dent medical care or nsiency of th ponulation in that area but it did
begin slow rise thereafter caused different strain of shigella
eoatitis caused by swallowing of the hepatitis virus increased very
remarkably during these two years and remained then at high level The
rise was attributed to the mu1tjle ersonai contacts of tb crowded un
sanitary corwlunestvle living conditions in that area and among that
populatin The incidence of salmor.eijosis in ontrast did not increaseThis difference we believe is due to dose/resoonse factor lOlO
shigellae can rodu-.e diarrhea In human but it reqidres 1OOOO-1OOODosalrnonellae for the same effect At the low temperature and hih salinityof shore waters althouh the oranjsrn5 could survive theycould not multi
ply Laborator conditions for success nil culture req tire an appronriatenutrient broth or el medium and constant temerature of 3oC.9S0F for
at least 148 hours

After 19Th secondarr rise in incidence of sLe1losisan heoatitis
was found in the exnandiri- alternate ljfest-L commnjtjes Lthjfl the city7ariosl-- in to 92 such natients on whom 1alid htoris cold he
obta.ncd transmisj ws found to he by direct intimate orsinal orhousehold ood contact There is no siifjcant seasonal vortation in the
incidence of shigcllo5js salmorel1osjs or hepatitis as reoorted in the
City since the aightAshburv summers
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Since the first appearance in the literature of reports of ingestion of raw

shellfish as source of possible infection with hepatitis virus Department

staff have made inquiry on this point from appropriate patients without con.

finning cases of such transmission Although other bivalves could also theo.

reticailY concentrate and transiiit the hepatitis virus the local mussels

shxim clams and crab are usuaily cooked before eating and the virus would

be expected to be destroyed or inactivated in the process In years of

recoxds in the Bureau of Disease Control there are no documented laboratory.

or clinically confirmed cases of shigelö PiŁptitis produced by

direct contact with shoreline waters or by ingestion of raw bivalves in

San Francisco

Approved

Dire tox of blic Health

Prepared by

Seiina Dritz M.D
Assistant Director

Bureau of Disease Control

and Adult Health

ii
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REPORTED CASES SELECTED CAUSES

SAN FRANCISCO DEPART4 OF PUBLIC HEALTH

YEAR SHIGELLOSIS SALMONELLOSIS HEPATITIS

1964 76 104 150

1965 81 99 181

JI
1966 71 118 204_____

1967 69 119 552

1968 48 121 819

1969 144 140 651

1970 85 142 723

1971 159 171 767

1972 254 139 542

1973 208 122 696

1974 189 110 480

1975 346 107 647

1976 602 161 912

1977 325 143 690

1978 320 110 472
.9 monthj

__________________

Haight-Ashbury Period
Expanded Alternate Life-Styles Period

ii



TABULATIONS AND GRAPHS FOR SELECTED DISEASES REPORTED IN SAN FRANCISCO

-4

DESCRIPTION OF SOURCE MATERIALS

From the files of the San Francisco Department of Public Health

Bureau of Disease Control we present the following month-by-month

incidence of laboratoryconfirmed cases of shigellosis and

salmonellosis respectively as reported in San Francisco for

five selected years in resident population of roughly 700000
LL

Records are gathered chiefly from laboratory reports and physicians

Confidential Morbidity Reports both legally required by order of

the California State Board of Health see Attachment and from

other sources such as Departmental inspectors of food establish

ments school nurses and teachers field public health staff and

local citizens From to 5% of the patients are residents of

other counties or states diagnosed and reported from medical

centers in the City and therefor recorded as San Francisco

cases Though not all physicians file reports as required the

resulting discrepancy is constant one throughout the year

and does not affect the configuration of the incidence curves

Disease incidence reports are compared for wet dry -and normal

years both prior to 1964 and 1967 and following 1973 74

and 77 the intensive drive by the Department to obtain more

complete reporting of disease incidence from physicians Tabu

lations which we submitted in prior release were supplied

from the Bureau of Statistics of the Department of Public Health



Li

and are based on the date of receipt of the report In those

tables some cases which developed late in the year were diagnosed

and reported in the following year But the graphs which are

shown here are taken from abstracts of patient histories recorded

in the files of the Bureau of Disease Control and are based on

actual date of onset of symptoms These therefor have slightly

different annual totals fo the selected years than the previous

tables We chose to show incidence of shigellosis because it

is caused by the most frequently idenified enteric bacterial

pathogen in San Francisco and one which readily causes disease

symptoms with swallowing of minimaldàse 10 to 100 organisms

We show incidence Of salrnonellosis because it is caused by the

hardiest enteric bacterial pathogen although it requires much

larger dose l0 to 106 organisms We dbnot show incidence of
ii

hepatiti.s in these exhibits becausØwe have not as yet

readily available laboratory method dr definitive identification

of the hepatitis virus

____________Analysis of graphs and tables

Data were compared for wet normal and dry rainfall years The

years 1964 and 1967 were respectively wt and normal rainfall

years prior to massive effort by the SFDPH to improve reporting

of communicable diseases as required by State law by physicians

in the community The years 1973 and 1974 were respectively

wet and normal rainfall years after the reporting had improved

and numbers of recorded cases subsequently increased The

increase was compounded by development of large persistent

Li
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outbreak of enteric diarrheal disease resulting from increased

household and direct personal transmission of the infecting orga

nisms without relation to water sports or ingestion of shellfish

The year 1977 was the most recent drought year

None of the monthly variations in incidence reports were significant

numbers in population of 700000 if any comment were made on

the small seasonal variations in incidence reports it would be to

note that most of the small increases were recorded during the

summer months when little or no rain falls on the City

Cabelli et al in 1976 reported perspective study done for

EPA on pollution effects on swimmers at two New York beaches

They found that symptoms of fever headache diarrheal disease

developed within 10 days of swimming at Coney Island Beach

barely acceptable polluted one in 3-4% of swimmers while the

incidence of such symptoms was significantly lower at Rockaway

Beach nearby relatively unpOlluted one At both beaches

they found -a higher incidence of these symptoms in swimmers as

compared to non-swimmers The authors did not state the numbers

of persons in the water at either of the beaches on the days of

their study

We must point out that the symptoms which they described and

ascribed to the ingestion of various enteric bateria which they

found at elevated levels on those days at those sites particularly

total coliforms are also the symptoms that are produced by

infection with enteroviruses these enteroviruses are frequently

A6
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cultured from human urine samples in cases of illness marked

by the same symptoms as those described in their paper If

the total population in the water were as high as perhaps

100000 which is not uncommonly reported from Coney Island

Beach on hot day in summer the concentration of human urine

from direct urination in the water and potential for high

viral concentration in the beach shallows could be and probably
11

was considerable It is my opinion that the probability of

developing enteric disease from ingestion of urinary enteroviruses

at those beaches in summer is very much greater than that of

infection by fecal organisms

Such situation is not comparable to beach conditions in San

Francisco If 1000 or even 2000 persons cou1 be found in the

water on particularly hot day the concentration of urine in

the turbulent shore waters would be almost nil similar

situation might postulated for Aquatic Park swimming area by

the very small number of persons who actually swim in those

waters

State Department o.f Public Health Werner MD report

that no cases are known in their files that confirm enteric

disease acquired in recreational waters or by ingestion of

shellfish from the Bay Area waters except for PSP paralytic

shellfish poisoning from mussels taken during forbidden periods

of May through October in this area

State Fish and Game Walter Dahistrom report that shellfish

checked for concentration of heavy metals and variety of

pesticides indicate no public health problem from these substances
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Their concern would be aroused only by elevated coliform counts

during periods of high runoff in winter storms

JI
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REGULATIONS OF THE CALIFORNIA STATE BOARD

OF PUBLIC HEALTH FOR THE CONTROL

OF COMMUNICABLE DISEASES

GENERAL SECTIONS

2500 Reporting to the Local Health Authority It shafl be the duty of

every physician practitioner dentist coroner every superintendent or

manager of dispensary hospital clinic or any other person knowing
of or in attendance on case or suspected case of any of the foUowing

diseases or conditions to notify the local health authority immediately

standard type report form has been adopted and is available for

this purpose
Amebiasls Measles Rubeola

Antbra.x Meningitis Viral

Botulism Meningococcal Infections

BrucellOala Undulant Fever Muuips

Paratyphoid Fever and see

Cholera Salmonella infections

Coccidioidomycosis PØrtusals Whooping cough

Conjunctivitfs cute Infectious Plague

of the Newborn Poliomyelitie Paralytic

Oonorrheal Ophthalznia Opbtbal Peittacosia

mis Neonetorum and Babies Sore Fever

Eyes In the first 21 days of life Rabies Human or Animal

Dengue Relapsing Fever

Diarrhea of th Newborn Rheumatic Fever Acute

Diphtheria Rocky Mountain Spotted Fever

Disorders Characterized by Lapses of Salmonella Infectious exclusive of

Consciousness typhoid fever

Dysentery Bacillary see Shigells Scarlet fever

infections Shigella Infections

Encephalitis viral Smallpox Variola
Food Poisoning other than Botulism Streptococcal Infections hernolytic

German Measles Rubella including Scarlet Fever and

GoncaI Infections Streptococil Sore Throat

Granuloma Inguinale Syphilis

Hepatitis Infectious
Tiius

Hepatitis Serum
Trachorna

Leprosy Hansen Disease rbeosls
Leptospirosia including Wells Die Tularemia

ease
Typhoid fever cases and carriers

Lsnrphogranuloma Venereum Typhus fever

Lriuphogranu1oxn InguinAle Viral Exanthem in Pregnant Women
Malaria Yellow fever -I

For outbreak reporting and reporting of occurrence of unusual and
re diseases see Sctjons 2502 and 2503

C1Ito AdnlatraUy Code This 17 Publte HealthI-
A-12
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Dcrer l9S

Sea 1..D

Coiichle Disec.se Control Officer

Sn isco City County ealth Deoartrzent

10 Grce street

Sea Francisco California 9lO2

Dear oetor Dritz

NO R0S OF EITEIC DISEASE fl SWflTS OFF TEE SA FFJISC0 COAST

In resronse to your recjuest today for rittea staterent on this issue

let say that the States Infectious Disease Section has received no-

reports in recent years linling any eriteric disease in Ivduals or

rous of Individuals to recreational use swiin suririg oatin etc
waters In the 1r.ediste San Francisco ares nis should not he corstr

to rnean that there hasnt been any such disease ... ofly that oae has

been reported to us

Potential disease does exist however not only fror theoretic point of

view but as can be seen by published renorts reoorts of disease from

polluted recreational water are really quite rare Tie 1ajor threat from

such water comes from purposeful ingestion of the water or the consunptiori

of raw or inadequately heated shellfish harvested from It onethe1ess
reasonable efforts should be uade to minimize the risk that San Francisco

Bay waters may pose to the public health

Sincerely yours

Werner .D
Medical bidemiologist

Infectious Disease Section
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APPENDIX

SUPPLEMENTARY OVERFLOW
MONITORING PROGRAM

This program ws initiated in response to the EPA letter of December
20 1978 requesting data on the toxic constituents of overflows The
EPA specifically requested data on the levels of lead mercury cad
mium TICH and stickleback survivals in undiluted waste for two
storms at the following six overflow structures

District Structure

Westside Lincoln Way
Bakers Beach

Northshore Laguna Street
Beach Street

Southeast Yosemite Street
.1

Sunnydale Avenue

The City elected to add third storm add sampling for total coli
form fecal coliform pH temperature salinity and add additional
receiving water sampling stations The primary purpose Of these
additions was to gain some insight into the dispersion Of the overflow
fields

The City contracted this work to the engineering firm of Brown
Caldwell in Walnut Creek All samples were collected by

personnel and laboratory analysis was done by their Environ
mental Services Divisions laboratory in Emeryville except trace
organics which were analysed by Stoner Laboratories in Santa Clara
Discharge and shoreline samples were collected by ground crews .a

helicopter chartered from Spirit Airways was used to collect the
offshore samples All receiving water samples were surface samples

Whenever rainfall appeared imminent the field crews and helicopter
were put on standby The crews and helicopter proceeded to the
sampling stations immediately upon notification by the City that an
overflow had commenced The single grab sample of each station was
typically collected two to three hours after start of overflow All
laboratory analysis was done in accordance with Standard Methods

Results

The results are tabulated in the attachment Station at all sites
designates the sample collected in the overflow structure or in the
sewer system at the first convenient manhole upstream of the struc
ture Station samples at all sites were collected as close as
practical to the discharge-receiving water interface The remainin
stations are offshore or longshore stations added for the purpose

B-l



determining overflow dispersion An exception is at Sunnydale where
Station representsthe discharge from the northerly of two 39

State highway culverts stradling the Citys overflow structure

Discussion of Results

The applicable standards for toxic substances in waste discharges
are as follows

Westside Ocean Plan

Table

6-Month Daily Instantaneous
Parameter Unit Median Maximum Maximum

Lead ugh 3.2 80

Cadmium ugh 12 30

Mercury ugh 0.14 0.56 1.4

Total II
chlorinated ug/l
pesticides
and PCBs

Metals are receiving water TICH and PCBs limits apply to the

discharge ii

Table

3ODay 7Day ii
Parameter Unit Mean Mean Maximum Li

Toxicity tu 1.5 2.0 2.5

Concert
tration

pH 6.0 to 9.0 at all times

LI
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Bay Discharges Effluent Limits

Parameter Unit 5070- ile 90%-ile

Lead ugh 100 200

Mercury ugh

Cadmium ugh 20 30

TICH ugh 2.0 4.0

Toxicity tu 1.5 2.0

pH pH units 6.0 to 9.0 at all times

The RWQCB normally uses the 1972 Ocean Plan effluent limitscontained
in this table for Bay discharges

Comparison of Results with Standards

Cadmium

With the exception of Yosemite and Sunnydale all cadmium values were
below the limits of detectability of ugh The highest cadmium
value recorded was ug/l at Yosemite which is 20% of the median
standard for Bay discharges

Mercury

highest westside mercury level recorded in the discharge was
1.7 ug/l which is slightly higher than the instantaneous receiving
water maximum of 1.4 ugh However the highest receiving water value
1.1 ugh is within standards

All Bayside Station and Station mercury 1evls wee equal to or
less than the SO%-ile level of ug/liter One remote sample Sta
tion at Sunnydale-third storm had surprisingly high level of
ug/l Whether this level was result of overflow dischargefrom
the highway culverts other storm drains in this area dumping or
sample contamination is unknown

Lead

The highest lead values found were 234 ugh Sunnydale overflow and
330 ug/l Sunnydale highway culvert These values are comparable
to previously reported values of the Citys CSO and are comparable
to.average values reported for separate storm systems in urban areas

B-3
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e.g 334 ugh Sacramento 300 ugh-Seattle and are in excess of

effluent limits However only one of the six Station receiving
water samples for the Westside exceded the receiving water maximum

of 80 ugh All six Northshore discharge levels were below the

200 ugh 9070-ile level and all Northshore receiving water lead
levels were below 80 ugh The Station levels at Sunnydale and
Yosemite generally exceeded 80 ug/l but only one of the remote
station samples was in excess the 80 ugh level

Chlorinated Hydrocarbons and PCBs

Analysis for the following chlorinated hydrocarbons and polychiori
nated biphenyls PCBs was done on all effluent samples and Sta
tion samples

Chlorinated Hydrocarbons Normal Detection Limits ug/1

Aidrin 0.05

BHC isomers mci Lindane 0.05

Technical Chiordane 0.10

DDD TDE 0.10

DDE 0.05

DDT 0.10

Dieldrin 0.05

Endrin 0.05

Heptachior 0.05

Heptachior epoxide 0.05

Hexaehlôrobenzene 0.05

Methoxyehior 0.10

Toxaphene 1.0

PCBs

1254 0.1 ii

1260 0.1

Detection limits for some hydrocarbons in few samples were higher
due to high turbidity La

B-4 ii
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Technical chiordane was found in 15 of the 39 samples tested and
was the only chlorinated hydrocarbon found The maximum level
detected was 0.2 ugh .PCBs were detected in 17 of the 39 samplesmaximum levels were 0.4 ugh for PCB 1254 and 1.1 ugh for PCB1260 TICH plus PCB levels were below the most stringent standard
of 2.0 ugh in all cases Total values computed per footnote 13 of
the Ocean Plan

All but two of the effluent pH values were within the permitted
6.0 to 9.0 range One pH.of 5.5 was obtained at Sunnydale and one
pH value of was noted at Yosemite The corresponding Station
receiving water pH levels were 7.2 and 7.8 respectively

Temperature

Discharge temperature is problem only the case of elevated tem
peratures In no case did the temperature of he discharge exÆeed
the receiving water temperature by more than

Toxicity

Toxicity tests were run on all discharges and all Station samplesSince survival in undiluted waste was the only toxicity value re
quested in the EPA letter the toxicity testing was changed from the
normal geometrically scaled concentrations to test using two
replicates of ten sticklebacks each in the undiluted waste with
control batch of ten sticklebacks per test No salinity adjustments
were made Survival in the control was l0O7 in all tests

Aggregate survival rates for the Westside overflàwŁ was 98.3% twodeaths in the discharge and 97.57 for the receiving water samplesdeaths Two of the three receiving water deaths occurred from
sample taken with salinity of 29 ppt Lincoln Way Storm

and may in part be attributable to salinity stress as laboratorysticklebacks are acclimatized to salinity of 15 ppt and will often
display stress when exposed to normal oceanic salinites Steve
Fischer lab director-pers comm.

lOO7 survial occurred in five of the six Northshore overflow samples70% mortality occurred in sample taken at Lagun.a Street during thefirst storm This sample was obtained from the sewer shortly after
the cessation of the overflow Overflows at Laguna contain veryhigh percentage of sanitary flow as this overflow serves small but
heavily populated area Note relatively high fecal coliform values
very low lead values at Laguna The heavy mortality was possiblydue to high ammonia levels associated with the sanitary fraction
All Northshore receiving water sampls had 100% survival
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1007 survival occured in all six Southeast discharge samples and the
two discharge samples taken at the highway culvert 100% mortality
occurred in Station sample taken at Yosemite during the second
storm An examination of the coliform and salinity data for Station

indicates that the receiving water was essentially l007 overflow
Salinity was 0.06 ppt coliform levels were approximately equal to
the discharge levels This heavy mortality could have been caused
by slug of toxic material in the overflow resuspension of toxic
material deposited during an earlier overflow or resuspension of toxic
material dumped in Yosemite Channel this area has been extensively
used for dumping All other receiving water bioassays in the South
east Zone had i007 survivals

If one considers all three Station samples at Yosemite as being
asecond replicate of the effluent then overall discharge toxicity
values are as follows

Ocean Discharges

Toxicity Unlts Samples of Total

Bay Discharges

0.41 13 86.7

1.1 6.7 F1

indeterminate 6.7

Tu Ló 1O0-S
17

Toxicity for the Ocean discharges is within Ocean Plan effluent
limits Bay toxicities are within the median criteria but are mar
ginal with respect to the 9070-ile criteria

stirnates of Initial Dilution Dispersion

Receiving water coliform lead and salinity data were analysed to

develop the following tentative estimates of initial dilution and
dispersion Outlier values mainly low coliform data indicative
of outside the field stations were rejected and lead values were -i

not used at Sunnydale and Ysemite due to known storm drain discharges
near these outfails

B-6
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Lincoln Way

An initial dilution of approximately 21 was achieved immediately
adjacent to the outfall The shore line stations 500 and
1000 from the outfall indicated dilution of approximately 201
There was no consistent difference between the 500 and 1000 shore
line stations The field achieved dilution of approximately 701
upon reaching the offshore stations 300 to 600 from the outf1l
Cursory inspection of this data indicated no consistent differences
between the offshore stations The dominant direction of the
initial field movement appears to be longshore

Bakers Beach

Apparent initial dilution was 31 dilution reached 71 at the shore
line stations 500 from the discharge and approximately 221 at the1000 and 1500 shoreline stations northeasterly of the outfall
Dilution was approximately 101 at the offshore stations 300 to600 from the point the stream enters the surf The stronger off-
shore movement here is possibly due to the generally calmer surf
and steeper littoral slopes

Laguna Street

The data suggest an initial dilution of 3%1 dilution of 61 at600 from tile outfall and dilution of 201 just beyond the pierline 1200 from the outfall

Beach Street

Initial dilution was approximately 2l
Yosemite

Essentially no initial dilution occurs at this location due to the
highly confined conditions The coliform data for the offshore
Station Station 4500 from the outfall suggests that this
station was outside of the field when sampled during the first two
storms and possibly outside of the field during the third storm
Therefore an estimate of dilution at Station is not justified

Initial dilution is approximately 11 with dilution of approxi
mately 251 being achieved at the three distant stations Stations

and 1000 to 1200 from the outfall

LI



LINCOLN WAY OUTFALL

SUPPLEMENTARy OVERFLOW MONITORING PROGRAM

Total Fecal 96hr
Colif ores Coliforms Pb Hg Cd TICH PCB Bioassay T.t Salinity

Survey Station NPW/100 ml NPN/100 ml jig/i jig/i jig/i jig/i jig/Z survival pH ppt

30Jan79 3.3 106 2.1 1o 42 0.1 ND ND 90 7.0 7.5 ci

1.3 2.8k 10 32 1.0 ND ND 100 8.0 12

1.6 i0 1.7 0.1 ci 11.0 7.9 30

2.4 iO 7.9 10 0.1 ci 11.0 7.9 30

7.0 1O3 2.1 IO 0.1 11.0 7.9 30

4.9 10 7.9 10 10.0 7.8 12

1.3 10 6.3 10.0 7.9 309-----------
10 7.9 i0 1.7 10.0 7.9 31

11 3.3 i0 1.7 10.0 7.9 30

13Feb79 2.7 106 9.4 i0 103 1.7 O.l ND 100 13.0 6.4 0.55

2.4 x10 7.9 1.1 ND ND 90 12.0 8.2 29.4

7.0 i0 3.3101 0.3 12.0 8.3 29.4

2.410 3.3102 0.7 12.0 8.3 30.1

1.3 4.9 0.5 12.0 8.3 28.0

4.9 10 4.9 10 12.0 8.2 25.9

3.3 10 4.9 10 12.0 8.2 26.6

-- --
10 1.3 10 4.9 10 12.0 8.2 30.1

2.6 1O4 4.9 10 12.0 8.2 28.7

20Feb79 3.3 io6 1.1 10 76 1.4 0.1 ND 100 12.0 6.2 0.04

1.3 io6 4.9 10 181 0.1 ci 0.2 01b 100 12.0 6.9 6.3

4.9 I03 1.3 0.1 8.2 27.7

1.3 4.9 i02 0.1 8.3 27.7

9.2 1O4 1.7 1O3 0.1 ci 8.3 26.0

26.7

2.2 10 1.3 8.0 26.0

2.2 10 2.2 1O 8.2 26.3

27.0

10 1.3 i0 2.2 i0 8.2 26.0

________

11 1.1 10 7.9 io 8.3 27.7

5Technicai chiordmns all others not dst.ct.d ND
1254

______ __ __2i
__ JiP4P1V4

Il
B-8



BAKER BEACH OUTFALL

SUPPLEMENTARY OVERFLOW MONITORING PROGRAM

________

lbtaj Pecal 96-hr

Coliforias Co1ifori.s Pb Hg Cd TIcH PCB Bioassay Te Salinity

Survey Station 4PN/100 sti MPN/100 Li pg/i pg/i pg/i pg/i pg/i aurvivai 0C pH ppt

303n79 3.3 10 4.9 iO4 25 0.1 ND ND 100 11.0 7.3

4.9 1.3 15 0.1 cl ND liD 100 10.0 i.e 24

1.1 2.4 0.5 11.0 7.9 29

2.4 1O4 2.4 1O4 0.1 11.0 7.9 28

2.4 10 1.3 10 10 0.1 10.5 7.9 26

2.2 7.0 1O3 10.0 7.9 24

3.3 1O4 4.9 IO 10.0 7.9 26

3.1 10 3.3 10.0 7.9 28

7.0 10 1.1 10 10.0 7.9 24

13Feb79 1.3 io6 2.4 10 51 0.3 ND 100 8.0 6.6 0.29

3.3 10 2.2 iO 21 0.5 cj ND liD 95 12.0 7.9 19.0

1.3 10 2.8 1O 1.1 12.0 8.1 25.9

4.9 1O4 7.9 1O3 0.2 12.0 8.2 26.6

4.9a10 1.ix 1O4 0.4 12.0 8.2 26.6

3.3 7.9 12.0 8.1 26.6

2.4 1.3 12.0 8.2 26.6

3.3 1.3 lO 12.0 8.3 23.2

1.3 10 7.9 l0 12.0 8.1 23.7

20Feb79 1.7 106 7.0 33 0.2 .cj ND ND 100 7.8 0.21

7.9 4.9 0.2 ND ND 100 8.2 21.8

1.1 4.0 101 0.2 Ci 12.0 8.1 23.6

3.3 102 2.0 101 0.2 11.8 8.1 23.6

4.9 4.9 I04 0.1 12.0 8.1 23.6

7.0 10 3.3 10 8.1 23.3

4.6 io2 2.3 jo2 8.1 23.9

3.3 10 1.3 10 8.0 23.3

________

2.3 1O 4.9 x103 7.6 21.2

chiordane all other not detected ND

Rock

BAKERS



LACUNA STREET OUTFALL

SUPPLEMENTARY OVERFLOW MONITORING PROGRAM

Total scal 96
CoUforas Coliferai

fig Cd TI Bioaassy Teep alLaLtl
Survey Statlcn RPWIOO al NPN/100 .1 pg/i pg/i pg/i pg/i pg/i survival 0C 96 ppt

30Jan79 4.6 io 1.3 106 40 0.4 10 ND 30 7.4

4.6 10 4.6 10 0.9 ci ND lID 100 7.9

1.3l0
.5 0.4 7.6 22

9.2 1O4 7.0 0.3 10.9 7.9

13Feb79 2.4 106 2.4 10 63 0.4 ci ND IC 100 13.0 6.3 0.03
1.7 i0 7.9 10 39 0.5 ci ND ND 100 12.5 7.3 14.3

7.9 3.3 1O4 0.4 ci 11.0 6.0 23.7

2.4 10 7.9 10 10 0.3 12.0 6.0 24.5

20Feb79 4.9 10 2.3 106 62 0.2 ci 01b ND 100 13.0 6.2 0.05

2.2 10 7.0 IO 14 10.1 ci 10 lID 100 12.0 7.5 114
1.7 106 4.9 10 17 0.3 11.5 0.0 21.4

7.9 10 2.3 lOl 0.1 12.0 8.1 20.1

evsrf1ow suçl taken upstreaa in sewer

chiordene all othtrs not detect.d ND

Sd I0 1000
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BEACH STREET OUTFALL

SUPPLEMENTARY OVERFLOW MONITORING PROGRAM

Total Pecel %br1Uo Co1Uos Th Hg Cd TI Biosssay 1u .liMty

Survey Statian MPW/100 N/lO0 g/l pg/i pg/i pg/i lag/i .urvival ppt

30Jat79 2.4 10 2.4 1O 120 0.3 01a 03b 100 6.0 41

1.1 1ó6 .9 io 1$ cO.l ci ND ND 100 10 1.7 25

13Feb79 2.4 2.0 10 70 0.3 41 lID lID 100 13.0 6.0 0.05

3S io6 1.1 10 50 0.6 0.11 01b 100 13.0 6.1 9.5

20Feb19 3.5 106 105 0.1 ci 0.11 01b 100 12.0 5.9 0.05

4.9 10 7.0 10 17 0.2 41 ND lID 100 11.0 7.0 3.0.4

chiorOans cii others not dst.ct.d ND
1254
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YOSEMITE OUTFALLS

SUPPLEMENTARY OVERFLOW MONITORING PROGRAM

Total Fecal p6-hr

Coliforea Co1ifoz Pb 1f9 Cd TI PCB lioassay T. Salinity

Surv.y Station MPW/100 NPH/l00 al ugh g/l ug/l ug/1 ug/1 survival 0C pH ppt

30Jan79 1.1 10 1.3 10 124 0.2 01b 100 9.0 7.7

1.7106 2.2 1O5 162 0.2 ND ll 100 10.0 7.4

9.4 1o2 4.9 10 32 0.3 9.0 7.9 22

13Feb79 1.3 10 2.2 1O5 131 0.3 ND 01b 100 12.5 6.3 0.04

2.4 106 1.1 10 91 1.0 MDC O.7c 12.0 6.1 0.06

4.6 10 1.3 101 0.4 12.0 9.0 22.4

20Feb79 4.9 10 7.0 10 102 0.4 0.1 o.t 100 12.6 5.5 0.10

1.3 106 7.9 10 44 0.1 MDC 02b 100 11.9 7.2 6.8

0.1C

1.3 2.3 io2 o.i 12.0 9.1 20.1

5Thnil chlordane1 all ethers not detectd ND
1254

1260 presence of PCB 1260 interferes with lowlevel detection of PCS 1254 and technical ch1odan.

III 7a J4.e Se
vp- s.

f/3 .- .5
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0R PIaygroun
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SUNNYDALE OUTFALL

SUPPLEMENTARY OVERFLOW MONITORING PROGRAM

Thtel Fecal 96br
________

Colifor Co1Lfo Pb Mg Cd ICd Iàoa..ey 11Lty
SUrl.y 5tetii MPN/100 191/100 waJ3 pg/i pg/i pg/I pg/i ervlvi p8 ppt

30Jan79 7.9 i0 7.9 l0 234 0.1 04b 100 8.0 7.8

3.3 106 4.9 10 124 0.1 MD lID 100 8.0 7.7 16

3.5 10 2.4 12 0.4 .0 2.6 27

4.9 lO 1.9 10 152 0.1 0.1k 02b 200 9.0 7.6 20

________

2.3 10 1.7 1O3 57 0.1 7.5 7.0 22

3.5 10 1.3 io2 65 0.2 8.0 7.0 22

13Feb79 7.9 10 1.3 106 228 0.3 0j 01b 100 12.0 6.5 0.04

7.9 10 4.9 10 21 0.2 MD ND 100 11.5 7.7 15.0

3.3 10 1.3 1O4 330 0.7 ND 04b 100 12.5 7.3 0.0

7.0 10 3.3 10 0.3 12.0 7.0 20.3

1.3 106 4.9 10 81 0.6 11.5 7.5 15.0

4.6 10 2.4 30 34 0.2 Ci 11.5 7.6 170

3.3 io2 3.3 io 41 0.3 ci 11.5 7.7 220

20Feb79 1.7 106 2.2 10 112 0.3 0.1$ 01b 100 11.3 6.1 0.03

3.5 io6 2.3 10 143 0.6 0.1$ 02b 300 11.2 6.7 0.14

3.1 10 4.9 20 140 0.5 ND 01b 100 11.5 7.7 0.15

2.4 10 1.3 10 52 0.3 Ci 12.0 7.9 18.4

2.3 10 22 9.5 11.3 7.4 10.3

1.3 10 7.9 12 0.1 11.4 8.1 20.7

33 1o 3.5 38 0.5 11.2 7.9 16.6

Tchnical chlordan.i all others not detected ND
1254
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46

Overflows and storm sewers will not be considered iuh1 icly owned treat

ment works for the purpose of complying with the ciii tient standards of

secondary treatment for 1977 Titles Ill and IV nor will separate un form

effluent standard be promulgated for them Correction of overflow problems

will be defined in terms of meeting the applicable water quality standards

of 1977 and the fishable/swimmable standards of 1983 .1feeting water quality

standards is itself concept which will be further defined in guidance by

EPA

It would generally be expected that the degree and extent of treatment

of wet weather flows would correspon4 only to what is rquired achieve

standards In.this case not all overflow or stormwater pipes in geographic

area need receive treatment and the treatment levels on those that do could

vary

Overflows will be precisely defined to.disinguish between storm-caused

overflows and overflows resulting from structural defects in the municipal

waste system e.g inadequate treatment capacity or excessive infiltration

Dr either overflows which result from such concutions will be subject to

the full requirements of secondary treatment

BP1TF is assigned .as the 1983 effluent standard for .a municipal treat

ment plant as distinct from treatment system This standard is presently

defined as secondary treatment for direct dischargers Satisfaction of the

1983 water quality requirements may dictate that community introduce

advanced treatmenZ of its discharge or begin using ian4 disposal or reuse

system An alternative to this may result from an examination of the entire

system as opposed to just the treatment plant Provision can be made for

controls on overflows in place of a4ded or optiim.mi treaent at the plant

here this would make more sense in terms of local water quality conditions

coliform vs dissolved oxygen problem for example This flexibility

clause is the present device for incorporating overflows and stormwater

within the 1983 permit effluent goals EPA will hold in abeyanc the alter-

native of setting separate uniform effluent standard for overflows

An additional consideration in examining the need for correction of

wet weather flows results from correlating the water use to be potected

as an example swimming with the season and frequency that raiifall occurs

If swimming activities only occur during season when there is little or

no rainfall correction of wet weather flows may be unwarranted

Where overflow conditions have been studied and overflow neds are

presently known treatment of overflows can be given comparable eligi

bility with treatment plant construction in terms of access to 1ederal

funding under Title II States are thus at liberty to handle acute

overflow problems on case-by-case basis but will not be required to

provide correction of all problems by 1977 Consistent with this strategy

overflow needs which have been only fragmentarily reported in the Needs

.iI
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Survey were not used as basis for apportionment of Federal construction

grant funds wnong States for FY75 However the Needs Survey to be conducted
in 1974 will more fully examine needs in this area

Where wet weather conditions have not been studied and needs have not

been assessed the NPDES permit program will become the vehicle to produce
such analysis Permits will require municipalities to monitor overflows
and within 1-2 years develop plan for their correction to meet water

quality standards All overflows from municipal waste systems will thus be

permitted and where the requisite planning has been done become eligible
for inclusion on State project lists It is expected that facilities plans
Step grants and areawicie plans under 208will be used to prepare correc
tive solutions for combined and storm sewer flows

PROGRAM WNAGEMEWF

D.1 Planning and Program Management

Effective water quality management involves an assessment of the
situation developing plan for control of existing or potential problems
an orderly implementation of the plan followed by system for review
and reporting Under the Act the States and areawide agencies at their

are responsible for the development of management programs integrating
and carrying out these components. EPA contributes .guidance technical
assistance and financial support

The management program is oriented toward two phases Phase aimed
at achieving the Actts 1977 objectives and Phase II for the 1983 goals

To achieve the Act 1977 objectives the initial nanagement effort
must focus on point source controls such as permits and construction grant
awards To support these activities planning must.prepare waste load

analyses in water quality segments and provide the management information
to assist in coordinating and directing various program efforts

Longer range management Phase II will address additional and
often more complex problems including non-point source control It will
be supported by more extensive water uality and technical information and
will employ more sophisticated planning structure including evaluation
of past efforts to produce more comprehensive State strategies and pro
grams Areawide waste treatment management will be introduced

The principal statutory water quality management mechanisms are

Basin management The State prepares segment-based water

quality oriented analysis and plan for an overall basin The
annual State program will be developed largely from these

plans.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
44t potL WASHINGTON D.C 20460

PROGRAM REQUIREMENTS MEMORANDU4 PRM NO 75-34

Program Guidance Memorandum PG-61

SUBJECT Grants for Treatment and Control of Combined Sewer Overflows
and Stormwater Discharges

FROtI

Wa te or
strator7o

TO Regional Administrators

Regions I-X

This memorandum summarizes the Agencys policy on the use Of con
struction grants for treatment and control of combined sewer overflows
and storniiater discharges during wet-weather corditions The purpose is

to assure that projects are funded only when careful planning has demon
strated they are cost-effective .1

mbined Setter Overflows

clgcund

The costs and benefits of control of various portions of pOllution
due to combined sewer overflows and by-passes vary greatly with the
charate-jstjcs of the sewer and treatment system the duration inten
sitj frequency and areal extent of precipitation the type and extent

ofdeveloprnent in the service area and the characteristics uses and
water quality standards of the receiving waters Decisions on grants
for control of combinea sewer overflows therefore must be made on

casebycase basis after detailed planning at the local level

Where detailed planning has been completed treatment or control of
pofliitjon from wet-weather overflows and bypasses may be given priority
for construction grant funds only after provision has been made for sec
ondary treatment of dry-weather flows in the area The detailed planning
requirements and criteria for project approval follow

Planning Requirements

Construction grants may be approed for control of pollution from
combined sewer overflows only if planning for the project has thoroughly
analyzed for the 20 year planning period

D-6
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Alternative control techniques which might be utilized to

attain various levels of pollution control related to alternative

beneficial uses if appropriate including at least initial con

.sideration of all the alternatives described in the section on

combined sewer and stormwater control in Alternative Waste Manage

ment Techniques and Best practicable Waste Treatmenttt Section

of Chapter III of the information proposed for conTneflt in March 1974 rI

The costs of achieving the various levels of pollution control

by each of the techniques appearing to be the most feasible and

cost-effective after the prelimillarY analysis

The benefits to the receiving waters of range of levels of

pollution control during wetweather conditions This analysis

will normally be conducted as part of State water quality manage

ment planning 208 areawide management planning or other State

regional or local planning effort

The costs and benefits .of addition of advanced waste treatment

processes to dry-weather flows in the area

Criteria for Project Approi

The final alternative selected shall meet the following criteria

The analysis required above has demonstrated that the level of

pollution control provided will be necessary to protect beneficial

use of the receiving water even after technology based standards

required by Section 301 of P.L 92-500 are achievedbY industrial

point sources and at least secondary treatment is achieved for dry-

weather municipal flows in the area

ProvisiQn has already been made for funding of secondary treat-

ment of dry-weather flows in the area

The pollution control technique proposed for combined sewer

overflow is more cost-effective means of protecting the beneficial

use of the receiving waters than other combined sewer pollution

control techniques and the addItion of treatment higher than sec

ondary treatment for dry-weather municipal flows in the area

The marginal costs are not substantial compared to marginal

benefits

Marginal costs and benefits for each alternative may be displayed

graphically to assist with determining projects acceptability under

this criterion. Dollar costs should be compared with quantified pollu

tion reduction and water quality improvements
descriptive narrative

should also be included aTnalyzing monetary social and ejvirOflment

costs compared to benefits particularlY the significance of the bene

ficial uses to be protected by the project

0-7
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11 Stormwater Discharges

Approaches for reducing pollution from separate stormwater dis
charges are now in the early stages of develoçxnent and evaluation We
anticipate however that in many cases the benefits obtained by con
struction of treatment works for this purpose will be small compared
with the costs and other techniques of control and prevention will be
more cost-effective The policy of the Agency is therefore that
construction grants shall not be used for Construction of treatment
works to control pollution from separate discharges of storniater except
under unusual conditions where the project clearly has been demonstrated
to meet the planning requirements and criteria described above for
combined sewer overflows

III Multi-purpose Projects

Projects with multiple purposes such as flood control and recrea
tion in addition to pollution control may be eligible for an amount not
to exceed the cost of the most cost-effective single purpose pollution
abatement system Normally the Separable Costs-Remaining Benefits
SCRB method should be used to allocate costs betweenpollution control
and other purposes although in unusual cases another method may be
appropriate For such cost allocation the cost qf the least cost
pollution abatement alternative may be used as substitute measure of
the benefits for that purpose The method is described in Proposed
Practices for Economic Analysis of River Basin Projects GPO Washington

1958 and Efficiency in Government through Systems Analysis byRoland McKean John Wiley Sons Inc 1958

Enlargement of or otherwise adding to combined sewer conveyance
systems is one means of reducing or eliminating flooding caused by wet-
weather cOnditjon These additions may be designed so as to produce
some benefits in terms of reduced discharge of pollutants to surrounding
waterways The pollution control benefits of such flood control measureshowever are likely to be small compared with the costs and the measures
therefore would normally be ineligible for funding under the construction
grants program

All multi-purpose projects where less than 100% of the costs are
eligible for cOnstruction grants under this policy shall contain
special grant condition precluding EPA funding of non-pollution control
elements This condition should as minimum contain provision
similar to the following

The grantee explicitly acknowledges and agrees that costs
are allowable only to the extent they are incurred for the
water pollution control elements of this project

special conditions should be included as appropriate to
assure that the grantee clearly understands which elements of the project are eligible for construction grants under PublicLaw 92-500

I.
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PBQD Inc Engineers Architects Panners

April 1979

CH2MHill Inc
450 SansomeStreet

San Francisco CA 94111

Attention Mr Richaid Meighan

Subject Bay Overflow Outfalls Feasibility Preconceptual
Level Construction Cost Estimates

Gentlemen

In accordance with the provisions of our Contract with you dated 23 March 1979
we are enclosing the Contraction Cost Estimates for eight Overflow Outfalls

in four designated locations These estimates are based on the following data

Four Bay Predesign Aquatic StUdy prints showin site plans and bay

bottom profiles furnished to us by you on March 2.6 1979 We used these

prints as background for our layouts of the proposed outfalls including

plans profiles and cross sections of the outfall pipes and diffuser risers

and ports

Table titled Characteristics of Bay Outfall Alternatives also furnished

to us by you on March 26 1979 As directed by you we prepared layouts

and cost estimates for outfalisin the following locations

Location 1A Channel Street

Location 2A Isais Creek

Location 3A Yosemite

Location 4A North Point

As directed we prepared layouts and cost estimates for two outfalls in each

location one for gravity system and the other for pumping system All

outfalls were based on an initial dilution requirement of 101 only

The Construction Cost Estimates enclosed were prepared under great constraints

of time and budget and therefore should be considered as having attained only

feasibility or preconceptual level 0f accuracy They are further subject

to the following qualifications

Costs were based on March 1979 dollar value Theywerenot escalated for

future inflation and therefore do not reflect the actuircost of labor
materials and equipment at the future time Of construction

F-i
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Mr Richard Meighan
April 1979

Page Two

____COstS do not include the expense of site investigation engineering contractadministration inspection construction management permits financing andlegal fees

Interference if any with existing structures and pipelines was notConsidered

Interface with onshore
facflitieswerenjflc1uded Cofferdams sheet pilingetc associated with the headworks and transition structures were assumedto be done by others

Excavation quantities were based on 21 side slopes in sand at North Pointand on side slopes in bay mud elsewhere Disposal was assumed to beby barge dumping at an approved site near Alcatraz Island

Redredging overdredgjng and extra dredging were alLowed for by factoringtheoretical quantities

Pipe was assumed to be reinforced concrete with maximum section lengthof 24 and not exceeding ioo tons in weight per section

All pipe was assumed to be placed from crane barge with the rate of installation based on con$lderatjons of weight and size of sections depth ofwater and interference with ship traffic

SUMMARY OF ESTIMATED COST OF TRUCTION

Estimated Cost
Pipe Size Outfall Lenqth of Construction

1A..Channel St Gravity 18 7460 ft $44.1 millionlA-Channel St
Purnpin9 1-17 8920 ft $27.3 million

ZA-Islais Creek Gravity 17 2800 ft $19 millionIjais creek Pumping 1- 16 4200 ft $12.4 mill ion

3A-Yosemite Gravity 11-.3 6060 ft $12 millionosemlt_yumjjflg 1- 8-p 6060 ft $9.1 million

4A-P4orth Point Gravity 8-9 1760 ft 3.6 millionjohPjnt Purnpin9 63 1760 ft 3.0 million

This we believe fulfills our March 23 1979 contract with you in full
Should you have any comments or questions please do not hesitate to call or write

Very truly yours

PBQD Inc

__ F-.2
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AIPENDIX

ROGER BOAS 289 CiTY HALL
CHIEF ADMINISTRATIVE OFFICER SAN FRANCISCO

CALiFORNIA 94102

415/5584851

May 1979

Storii Watet Overflows Control
and Beach Posting Program

Mervyn Silverman M.D M.P.H
Director of Health
101 Grove Street
San Francisco CA 94102

Dear Dr Silverman

As you know the San Francisco Wastewater Program is negotiating
with the San Francisco Regional Water Quality Control Board in
an attempt to increase the number of allowable overflows for our
sewerage system We have been doing this because of the extremely
high cost of implementing the strict control level that was
ordered for the City Yotir Department has been extremely helpful
in our case especially the work of Dr Braff Dr Dritz and the
lab staff Though we have been successful in achieving ..a more
costeffective level of overflow control for the Ocean Beach and
North Shore areas we must stIll be cognizant of the fact that
some overflows will occur and there may be some public health risk
even though your voluminous records do not indicate any correla
tion of enteric disease caused by the storm water overflows

In performing your function as the guardian of public health
believe that you should continue your program of postthgwarning
signs on all beaches and shellfish harvesting areas affecEby
wet weather overflOws The areas of special concern are Ocean
Beach the North Shore area including Aquatic Park and Marina
Green Warm Water Cove Yosemite Canal Candlestick Peninsula
and the Candlestick Causeway These areas should be posted for

period of time cormtencing with the day of overflow until the
water analysis indicates that the water quality of the affected

Gl
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Dr Mervyn Silverman

May 1979

Page

areas is meeting bacteriological standards for water contact

sports recreation Since the waters of the Bay and ocean are

continuously in motion you should also coordinate with Health

Department officials in San Mateo County and the State Department
of Health Services to devise an acceptable and compatible program
which will address our concerns

During our studies related to establishing the new levels of
overf low control we have noticed that small number of individu
als are harvesting clams from the Bay waters Ycur lab analysis .1

has indicated that some of these clams have high levels of coli
form bacteria It may be advisable for you to develop an informa
tion program and literature explaining what must be done with the
clams to make them acceptable for human consumption

In order that we obtain realistic information for future evaluation
of our system would you please keep açordof the daythat any
area is posted and transmit it to the Wastewater Program 770
Golden Gate Avenue It also would beThI lifThie doing the

posting would note the various beach usage activities_that they
observe

Thank you for your cooperation

truurs

Rog Boas ii
Chief Administrative Officer Li

City and County of San Francisco

LI
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